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ADVERTISING SECTION 1919 


LL works of quality 
must bear a price 
in proportion to the skill, 
time, expense and risk at- 
tending their invention 
and manufacture. 
Those things called dear 
are, when justly estimated, 
the cheapest. A composi- 
tion for cheapness and not 
for excellence of work- 
manship is the most fre 
quent and certain cause of 
the rapid decay and entire 
destruction of arts and 
manufacture.” 
RUSKIN. 





Gurney Ball Bearings 
Are Quality Bearings 


Most of the numerous machines used in the manufacture of Gurney Ball Bearings are 
specially designed and built to accurately perform their particular operations. 


The material in Gurney Ball Bearings is the best that money can buy for the purpose. 

er every operation in the process of manufacture, the parts are thoroughly inspected 
and tested with special instruments of precision, which insures a perfect product, free from 
defects in material or workmanship and unequalled in mechanical perfection. 


Our Engineering Department is at your service in connection with your bearing prob- 
lems. To enable our experts to co-operate with you, send us full information regarding 
the conditions under which the bearings will operate, sizes of shafts, load and speed data, 
etc. We guarantee satisfactory service of bearings installed and used according to their 
recommendations. 


May we send you catalog or Engineering Data? 


Gurney Ball Bearing Co. 
Conrad Patent Licensee 
Jamestown, N. Y. 


























The Right Man in the Right Place in the Army 


By LT.-COL. JOHN J. SWAN, 


The Committee on Classification of Personnel in the Army, Ad- 
jutant General’s Department, Washington, D. C., has recently ar- 
ranged an exhibit to show how the army brings the job and the man 


together, and how the methods thus employed can be applied with 
profit to industrial management. The exhibit, which consists chiefly 


of charts and photographs, has already visited a number of cities, 


and has been received with great enthusiasm. The address abstracted 
belou Vew Yorl The 


imerican Society of Mechanical Engineers, on February 24, 1919, and 


was delivered at a meeting of the Section of 


will afford those who have not been able to visit the exhibit an op 


portunity to acquaint themselves with this interesting and important 


of the Army's work 


phase 


ti} ral I ‘ a“ Oder! 
eld ¢ i! I end ivor ind ‘ ‘ ! 
prise o lear it even now ( 
rpose nd ‘ ol many « eG ern! time 
epartmer In order that the work of the Per ( Dep 
re ‘ e Art ! t be properly understood and appreciated, 
the Committee on Classification of Personnel, under the Adjutar 
drenera nd with his authority, has prepared a pecial exhibit, 
whi l arranged to acquaint one with the iri ( ed 
n “ making a soldier,” from his arriv it the « time 
Wher e ns training; and again thr Lie ey ( SIT 
me transter, and shipment from the cam] e ( ersea 
he mag de of this work can perhaps be idged 
statement tha ipproximately TOO N00 me had ¢ } nier 
wed, enrolled, ¢ pped and assigned 

The mer mi nt he camps represented eve coneeivable 

| mer Spee technical edu or ( le f 
i d yvorkers ol I degrees ¢ ib t\ | ‘ 
erving the skille rkmen early becam« pare Per 
sonnel Departmer or it was found that mar spe n 

illed tradesme ot eertain types were 1 ( () SMM) oy , 
received the dr ip t Decembe 15. 1917 , ‘ 
hasis of 0.000 white and averaged over e eT rs 
was tound ft there were only M) baker Oi) bh ba 
bridge carpenters, 90 butchers, 190 cooks, 150 eleetriciar 8S far 
riers and a st representation of the other trades 
the operation of the Army. These figures are b I f 
tatements of the men themselves as interviewed by the P n 
Officers, but when the men claiming these trade abi Ss wert 
examined or tested by the system employed by t Personne] 
Department it was found that only 6 per cent were ex] vhile 
24 per cent were journeymet 1) per cent Ipprenties nd 30 
per cel Without anv experience whatsoever. 

These figures thus bring out very foreefully the vit necessit 
ot the svstem employed in the Army to detect such skilled mer 
ind place them in organizations ere eir sl res 
Without this svstem skilled men of all kinds would 
consumed in the early days and none left for subse An 
extension; industry would also have been robbed, ar such ar 
extent that the flow of munitions could not have beer nt e 


Mi rHO 


S OF CLASSIFICATIO 
he process of “making a_ soldie1 is illustrated diagran 
matically in Fig. 1. This is a routing diagram showing the stages 
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in enrolling the recruits and transforming them into f\ 
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black line is the path of all the me 


t the d cheeking of draft 


is 


an interview to obtain the reeruit’s reeord for his QWualihieation 
Card. This card, shown in Fig. 2, was made out for every man 


Oral Trade Test check the 
ose claiming trade ability, and this is followed by 


nthe Army. The third ste 


ps the 


tatements ot t 
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U. S. A... WASHINGTON, D. ( 
the ehecking and ster] , ( 
ceptance or rejection, and a show a 
medical ¢ iminatior The ¢ I tt 4 ! ! i wa 
ent home or given to the Red Cros n ace da re 
the man, at e clot I ot t e aischa wa rred 
the Dist e Section o ah ne . mans 
hey passed ou e far end 
( ial meaicai eCNXal nacior ( ( evera I | ‘ 
being tor dental ar I }) ( } I r 
ptaining the height and i ind e ! er « mina 
- or SKIN a lie it =. t) I r ‘ P A 
d room 1s necessary for psve ric ¢ ! oO! te 
ches e mental alertness or i! renee ‘ rder 
enito-urinary pri ry here . ‘ , 
( ear and throat, a d eve examint I 
the medical examimnatior ip te I ‘ ry reg 
ecret 0 pertectio have be ne ! i eye 
room the stream 1s split, those having bee yund pl ( fit 
for any class of military service continuing along the pa of 
the heavy line, and those giving evidene any u ntal 
defects following the path of the hght line r a secondary 
review. After this second examur n these men ar placed in 
ne of two classes, Class B, thos ave “ remediable def . 
requiring hospital treatment, and those known as Cla D me 
W are unquestionably unfit for any ¢l: of military service 
These two classes follow the eht line through the De pment 
Battalion Review Board room and the Dis e Section, t rh 
e dressing room where they rec hac I ‘ es, 
nd finally they are en any ] to W eV 1 ed, 
Men ¢ Ss1he ) t Camp & { ( ( 
7 ' erates re ( E> , Deve ent 
ittalion Review Board room wh« < i 
nd personnel experts give each r ( d 
en thev go back into the In i pte eC] ! \ 
er } en tor ! ed Sel ( VY, ana oO! rime Lf 
evelopment Battal Ss All men the pass through the finger 
nt ears , body rk roon ad next to () ermastt 
Section, where é é easure r el ng ( es; I 
ong e counter where ‘ ret ( indere ! iter ou 
ry and other equipment and are permitted dres Next they 
pass rward to t e 1 rd room where the equipmer ed to 
em is recorded, and then on through the muster n room 
ere thev ar interviewed for service records In the next 
section appheati and instructions with regard t ranes 
ind a lotments are prepared, a a S 1s it rmwed DY I = O! 
of all the various papers accum ilated by each man in I } age 
through the system, to see that tiv are eorrect and ¢ piel 
Kinallv the men are vaccinat dar ‘ tea | n ae ely 
assigned to a eompany or ization as sol rs read ec 
nilitary traiming. 
As already mentioned, Fig. 2 illustrates the I t ar ‘ rs 
ide of the soldier’s Qualification Card ised in registe Ol 
mation in regard to enlisted m« This eard was the 
credentials of everv man. and moved with him wherever he went 
he ecard gives the essential facts in connection wit ea man; 
is occupation, trade skill, previous experience, former employer, 
ativity, citizenship, schooling, linguistie ab v. mental capacity 
phvsieal capacity, leadership ability, military experience nd kind 
ot service preferred, together with subsequent militar i rn 
ments. These eards are not filled it »\ e reeruits em 
selves but bv an interviewer who obtains from ea man the 
information required. ‘The eard is also used to classify the men 
under certain standard trade-name headings or occupations essen- 
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tial or desirable within the Army, as it records the man’s prime 
oecupation, secondary and tertiary occupations, and length of 


time engaged in each 



























































































































































































































424 MECHANICAL 

When the card is completely filled out the interviewer places a 
tab on the top of the card above the line of numbers. These 
numbers indicate the line in which the man ean be classed. If 
he is “ skilled ” they are marked by green tabs, and if “ partially 
skilled ” or apprentice, by an orange tab. 

The ecards thus tabbed enable a quick selection of men of 
special ability, and also permit a rapid compilation of data for 
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reports to the Central Office in Washington regarding the total 
numbers of men of various trade or professional ability within 
the camp, and available for transfer to other units or organiza- 
tions. 

At regular intervals a detailed tally of the cards of all un- 
assigned drafted reeruits in the camp was made and a report 
of totals of men under the standard oceupational headings, and 
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whether journeymen or apprentice, was forwarded to the Central 
Personnel Otlice in Washington. 

Fig. 3 is a page from the Army Trade Specifications, and shows 
three of the 714 occupations in the Army elassification system. 
The preparation of this list involved a very thorough detailed 
study of all of the organizations within the entire Army and an 
analysis of all of the trades or types of men required in such 
organizations. It represents the standard which was employed 
throughout the Army to designate trades and occupations. In 
that a 

this 
industries, 


other words, the mere 
the meaning of 


different 


blacksmith is 
different 
In the Army system, the 


statement man is a 


not sufficient, as term differs in 


localities and in 


general heading “Blacksmith” is required as a group heading and 
it is subdivided to cover various types of blacksmiths, and each 


By the 
these specications it 1s possible for any one desiring to reaui 


of these types has a special name and a symbol. use of 


sition tradesmen to determine just what type of man is desired 


by examination of the specifications and then eall for such 


iin, 
using the standard name and symbol. The occupational list and 
trade specifications thus form the common language employed 


throughout the entire Army organization, and were the 
the 


basis of 
personnel classification employed. 

Allotment Section of 
Washington, and each eived at 


Occupational Report from all camps or draft receiving depots 


the Central Personnel 


week this Oollec re 


The Clearance o1 
Ollice was in 
The data on these separate reports were posted or ¢o solidate | 
loea 
the total 


in What were known as Supply Books under the headings of 
tions and trades. The Supply Books, 
supply of skilled men of all kinds in 
the country. 

The skilled 
corps and the divisions being formed, and upon the rec pt ot a 
the Allotment Section the 
examined with the 
available supply of men as shown by the Supply Books, and an 


therefore, gave 


the camps and depots ot 


demand for men came from the technical staf! 


requisition by requirements stated 


thereon were regard to nearest camps or 
Allotment Sheet made out in which was stated the camps from 
which the supply was to be filled, and the number and kinds of 
men to come from each. Allotment Sheet 
formal made for camp or depot. 
With the completion of the Unit Allotment Sheet, which is pre 


sumed to cover all details of the requisition, separate Adjutant 


From this a series of 


orders was out, one each 


General orders were made out for each of the camps from whieh 
The Officer at the 
channels ” regular for 


Per sonnel 
the 


necessary camp orders and made out a 


men were to be drawn. camps 


receiving “ through order transfei 
proceeded to issue the 
‘report of transfer,” a copy of which was returned to the Allot 
ment Section, so that actual shipment could be checked against 
its order. 

All of the foregoing sounds exceedingly simple, but it requires 
avoided and 
the 


cooperation between the Central Personnel Office in Washington 


mistakes be 
it is in this connection, and particularly 


great care and accuracy in order that 


beeause ol clos 


and the Personnel Organization in the various camps, that it was 


possible to reduce the time of organization of a division from the 


nine months required in the early stages to three months toward 


the end, and also to effect more thorough organization in the 


shorter time. 


Approximately 3,700,000 men of all sorts were thus earded 


and classified and and orders issued 


for the disposal of approximately 1,200,000 men, distributed a- 
follows: 


requisit ions were received 


I I og ins ta Se a eter oie 865,058 


General Service—Colored .........ccccccccees 180,412 


Limited Serviee—Whhiite .........ccccccccccces 59,294 
Army Schools, White and Colored............. 89,058 
Special Draft (P. BM. G.) 2... ccccccscccsvccess 56,009 
ee ES ee een re ee 161,663 
The method of recording information with regard to offieers 


was, broadly speaking, exactly the same as in the case of enlisted 
When it is considered that there were approximately 
195,000 officers in the Army at the close of the war, some slight 


men. 


idea can be gained of the necessity of being able instantly to 
locate or select officers of various experiences and abilities in 
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order to organize or reorganize infantry or technical units. 


In 
the case of officers, however, inasmuch as considerable additional 


information was required over that 


for enlisted men, the ecard 


was made larger. On these cards were recorded systematic 


all 


li a 


manner and uniformly, history, education, 


experience and 
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the physique, bearing, neatness, voice, and endurance r each, 
irrespective of any other qualities. Among all those he has in 
mind, some one will stand out preéminently and he writes down 
the name of this particular oflicer as highest. Another one will 
rank slightly lower, still another about average, another low, and 

















other data to afford a clear picture of each individual officer. finally one will be visualized as beine lowest in the quality 
The original eard was filed with headquarters of the particular named. 
unit with which the officer was connected. A duplicate card was In a like manner he then selects five officers on the basis of 
filed in the Central Personnel Office at Washington or at head their intellicence, another five ns thiale:: Kaede soniye 
ae Cree and as officers were ordered overseas coples their perso! al qualities, and finally those whom he believes to be 
of the cards went with them in order that the system micht of value to the service. 
opt rate efficiently with the fighting Torees, The ating officer ther ae @ gonk a oe vere 
wil five names und eat ranved ft t te the 
RATING OF OFFICERS me a 
‘ 

In the past, otheers were seleeted o1 promoted _sm00 0 % | prea e geecdes b> Gi MA ok Lae 
seniority or on the basis ol personal judymer ot some Cottomon Schrout & 4 \'s = aint E 
superior. When the Army was small and there were r ah Scboat | dp 7 zs | 7 ‘ ‘ 
lively few oflicers, this system, though not ideal, was use« vere rw 
with a tair degree of satisfaction However. with the 2 aoe 
rapid inflow otf new material necessary to me ; : on <9 Sail, 
mendous expansion of the Army, it was impo ) ee 
CI ploOyV s ich a system, and it became evident tha , Fc | 
standard method must be devised which woul ure \ fee — aa ee ‘| oe ore oostes 
curacy of results and impartial treatment to al | A ya_10% Ont, ; j x 

lo meet condition the Central Personnel Org: ss Ser 11) vel o? 

on at Washington put into effect a Rating System devise © eabisicanens d 
by Walter Dill Scott, Director of the Committee on Class i = - ; 

cation of Personnel in the Army. Starting with the a = = ————— —- 
Officers’ Training Schools, this system was put to effec | 

tep by step until now it covers the entire Army and ’ 
oftheers here and oversea = : = = on 

Bri ( ster s based on giving to eas ‘ Fie. 2b Deraits or SoLprers’ Qt IFICATIE ray (Ba 

iis Ps & ¢ m4 "2 owe will » irely arbitral factors of lue opp oneal 


ff & 4 r a 
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—— SEE ESeP ieee eee -_____—_# enant has worked it out. for in the pre ration ol ne 
nome wT IN Sonn Noy 1893,421 vu if W 
Prt chewy o< wane fee ve a>? on = one scale anv conscientious otheer can do t S who has col ( 
Mae y ry c f 1 
Orion Teleprtoore og nert- 2 +: oy tose Dredarred red essential qualities and has made up his scale ranging 
rat eeet © . sa Lyf ' 
© id you @2? Disgiiassenedd MiLinl Ccmsshs. Lied etigence 50 ol iol es to jowest Oot men ot owl rant will whom 
<| tions Mf Oreste Gul Alia addisd 1] { ] 
od ~ ayy Yer ay ey s personally familiar 
| ket eo l plas Layestas agen esememadaties eo capt. of team, tor In the applicat on ot the cule the reverse proce ol 
et ieee on — wate! E “ ; : 
5| °t Bitten Tek arte o owed. If, say, a captain has to rate a number of lieuter 
5) ve 7 meee if’ re ae 4 7A - ss * S he proceeds to ike ( | il alvze I q all DV 
= After cach 
5| ax Ww ) } ome! roe oO l other elemer ot 
2 . i or l et iw? eonsidel rs ! ) i 
bal ' | } 
5 | |» | ( he ¢o pare ! one bv one with r irious 
% } 
lt wt V4] f ~ a ol he ‘ ? | il¢ | eT The 
bey | j ‘ he highest in the p eal class. he « dits that 
S| : I 
a | , ns ‘ A - il vith the | hes ( ) omparab wit the 
| 
Lae p - Nee of ae ! oO eC St ( ! ( ! i ra lactor 
Gecepetion CAs ides - hoes . | | 
2 Hike ree w¥ ” zl 35532 > | ye eae Having dor ? pings 
j 63 32 piet ( 1} sical q i es and takes hose o the 
a nal ed l! the ~ ind compare him o1 h 
Ky ” DETAILS OF SOLDIERS’ OUAT CATION ( (FRONT) , ; 
< one VW e sentie names 
| this wa othee ire rated or he fine we t ul 
rating which is made by his immediate superior and which rating — orderly, logical and systematic manner. and as far inly 
s determined quarts rly so that the Improvement or change i the possible pre udice or preference has been eliminated and the rat 
fficer’s work or ability ean be credited at frequent intervals Ing given each is comparable to officers of like rank no matter 
The system consists of each rating oflicer prepari or where or by whom rated. However, as a further sat rd the 
self a seale of measurement in accordance wit 1 Simpie \ details and final rating in each ease are chee ked by each rating 
pm ; , , : 
ffeetive method which can be understood by all and is universally ofticer’s immediate s iperior 
. 1 ] var " " 
applicable. This seale considers separately the essential qua lhe results obtained for Oetober 1918 in the ease of a number 


eat of the officer, such as physical qualities, 1 


lions 


personal qualities and general value to tli 


rating officer considers such officer whom he has to 


leadership, 
ind the 
in the light of these qualifications one by one as contrasted wi 


the officer on his seale. 


In preparing his seale for rating any group of officers under 
his command, he thinks of the purely physical qualities of all 
officers of his own rank with whom he is acquainted and visualizes 


of large camps show that the rating officers have given average 


ratings of from 58 to 62, and this experience has shown to be 


about correct. 
PSYCHOLOGICAL TESTS 


The results obtained through the use of various psychological 
tests adopted in the Army to check the intelligence or mental] 
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Che chart at the lower lett DUTIE 
‘enter illustrates the utility | 1. Heat treatment in general of 
»%t intelligence tests as ap | QUALIFICATIONS 
2. Must be thoroughly experienced in the heating an 
s various grades tC for annealing or tougheni 
Training Camps and Non work. Must he 


plied to a group ol Officers’ 
capabi nnealing, quenching a 
ommiussioned Ottiecers ~p rei, = my ne anes > mat 

: chin f t upabie of judging temperature by 
he upper diagram miliar wit . 


mM 


Sel ools. 


being the summary of 1375 nn cP nates” cit asen, a Tene —— eae apes 
flicer candidates. It will be s . the n eta ] 
noticed that the heavy ver- aoe ties cous a ee a = at a A oko _ ied built up and 
tical lines A, B, and C + are 


practically all above the 





> CCCUPATIONS , 
The chi 
heater, for } : 


that almost without excep ; rht-hand 
I y 


horizontal line, but indicate 





tion officer eandidates hav- 





IORSESHOER COMpParisor 
e intelligence ratings of ] 





personnel 
B, and C+ prove suce- 


ful. In almost as nearly 





king manner the lines C, 
and D, indieating men 

lower intelligence ra 

tend below the horizontal 
e inte the region of those 

ho proved failures. 

This chart indicates in a 
eral way that, barring a ian ab ae luyee a npany = — - ila Aare + Sia tates In describing 
exceptions in a neutral Sunssiruse occur: , Receiving St 

would have been arrier, couniry blacksmith, blacksmith. S35928 was made ol 
n the first instance check the verbal 








candidates by some of men 
form of intelligence test, and ‘Gc. 3 Pace or Army Trape SPECIFICATIONS ty. A 
hereby practically doubl port 


city of the traimimg camps. The diagram m the lowe) Work 1 Lie riny fh I ! tI development 


chart indicates in like manner the result obtained tion of tl tests in amps and depots receiv 


1458 non-eor imissioned otlieers, and in 1] an I! | f l - | mber 
holds 
hart at the lower right center indicates 


sts in connection with special groups, the 


; 


showing 465 promotions of various rts, 
men were “recommended for pl 


] { 
‘ ; . 


aree extent, men of evher 1 hi . eee rnme} ced a ! f standardized questions wl 


special duty ” in the case of 785 me ted, s VS i milar resu prepared wit » greatest care to eliminate ambiguity a 


although in this case the percentage of men of hig! localisms atch features. A trained interviewer or tester as! 


is not so large. The lower line covers the test of 491 men who the questions exactly as printed and in accordance wit! 


i i 


had been subjected to discipline for one reason or another. Her but very definite rules, and t! eruit answers to the best of 
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ability. For the benefit ot the tester, the correct answer. o1 Post 3 round a rve, Lhe rer then tells m to back up to 


several answers 1f more than one is possible, are given under the Post 2. This little prelimi diecates whether the recruit 
questions. If the recruit answers correctly he r1Ve 1 maximum can drive a car at all, and dene imeient ability to 
score. If Ss answe partially correct in a rdane¢ ith a proceed wit the re ! I f e man a 
definite schedule, en a partial scor After all of the amiliarit th the throttle ; ul el” of the par 
questior nd seored b { cular machi ( rT nstructs him t 
Ls taker ( ( mnoare rer ‘ ‘ 4 1’ ] ‘ t The Ss rr er 
the erms N ( Ap} J rn | ! curve set I ilhined b I bi ructed 
certain nun cal li r 1 ( ft » drive roug is S ! st and 
taliors test 1 Sc ol 1s I ‘ r ist rf p ) ( I I nner and 

















recruit a rating of App ! must 1 nock d | revers 
ind 59 and above, Exper rve to | ‘ ! ‘ ‘ ‘ nm and 
The se d fe ( h his hoo e cent , d ; Che seor 
ind ¢ pDIoVs rie a ‘ ! ‘ the er ' ( m7 r ' F ectior 
tr ide W ‘ mal Oo is r « ' rade e secon a i! I allt ira 18 
mu t LI | . f as ‘ ! ere rie ! ‘ mn toand ! e I ppnosed 
riven t e recruit and tf ester ho o represe! i id mI! lle is rur rwar 
pictures 1 Tie CCl t name ( mp ines n ip ) ‘ ) ‘ ( i! I ni more 
ind te ( nd ( ‘ in one backi no ¢ ' ears 
OPPs Gale 
MENTAL TESTS 
Mm QW iN Bee | 
| lildasatl 
bill | Lill 
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Cem crm Aw 
FI $ Ri S OF PSYCHOLOGICAL TESTs 
The third and last test « sted of an actual demonstrat then to r down thi e to the starting point. Careful 
e reeruit’s abilities the case of truck or auto drivers a nstructions are given na a candidates are treated alike. It 
vurse was laid out and each candidate was required to perform will be seen that the conditions of this test are very exacting, 
ertain definite operations in a definite sequence and under ider and it has been found that any man who gets a score of Journey- 
tical conditions It in doing this work he fails to perform all man or Expert in t test can subsequently make good under any 
I the ope rations oO! does eertain other things against wl 1¢] ( ceonaditlions ol servi 
s warned, he receives less than a pertect score. As t forme [In aecordance with the plans 92,550 truck drivers, 36,000 
ases, totaling the scores gives a figure which enables thi ! motoreycle drivers and 30,000 automobile drivers were needed 


to be rated as a Noviee, Apprentice, Journeyman, Oo! Exp the vVverseas, These tests effi ected an enormous Saving in maintenance 


In operation, the system is as follows: A reeruit having claim and repairs because valuable transportation equipment was no 


ore or less ability as a truck driver when being interviewed turned over to inexperienced or incompetent men to be wrecked in 
the first instance, is given an oral Trade Test, and provided he is a few hours, but was put in the hands of men proved to be 
classed by the interviewer as an apprentice, Journeyman or expert skillful both in operation and care of their equipment. 
n this, he is orderes to present himself at t perlLormanets The motorcyelist’s test and the iuto driver's test are in ul 
testing station at a definite time On arrival at the testing ciple the same wit irying details, inasmuch as conditions of 
tation or truck course he takes command of a standard truck practical operation vary somewhat from the truck driver’s. It is 
th a tester or scorer on the driver’s seat wit him to give nteresting to note that these tests are at least in p ciple the 


instructions and score him for results. rebirth of a system employed by the French in the ry early 
[he scorer instructs iim to drive up to Post 1, which is th days when automobiles were just beginning to appear in France, 


start of the test. He is then told to drive to Post 2 and on to which was really the pioneer in iutomobile use rhe munie pal 





































































































































































































































































































428 MECHANICAL 
authorities in Paris, and later in other continental cities, and 
still later in a few instances in the United States, employ practical 
tests of this sort before issuing licenses to drivers. 

Carpenters were in great demand and to obtain these men the 
following test was employed: The recruit receives a blueprint or 
working drawing with dimensions and full instructions as to 
what is required in the finished piece. The material and tools 
are standard throughout and wherever the tests are conducted. 
The work to be performed consists in ripsawing a slab from one 
side of a 2-ft. piece of 2 x 4 rough scantling, in chopping with 
a carpenter's hatchet on one edge, planing of one faee and edge 
and chiseling a smooth dovetail mortise at one end of the piece, 
all in accordance with the dimensions in the instruction print. 
Che particular job has been prepared after extensive study with 
an idea of requiring a minimum amount of material and reason- 
able time, and yet to permit the fundamental operations required 
of a general carpenter, such as ripsawing, chopping, planing, 
chiseling, squaring, working to dimensions from a drawing or blue 
print, ete. 

The 


scoring or erediting, so that eacl 


definite marking, 
man is judged on what he has 
done in aceordanee with the standard system. 


tester is provided with a system ot 
This would 
him the same rating regardless of where he performed his work, 
or by whom he was judged. In other words, in this test, and all 
of the trade tests, the fundamental been that the 
method of administering the test, scoring, and rating would be 
such that a man tested at any of the trade-test points and receiy 
iT 


o1ve 


criterion has 


¢ a rating would have received exactly the same test at any 
of the other testing points. 

Tests insicd 
house wiremen and blacksmiths, and since these trade tests wer 
instituted about 250,000 soldiers have been tested. 

These tests also emphasize the fact that it is not possible lk 
accept a man’s statement of his trade ability, for while the major 
ity of men endeavor to tell the truth, each man’s judgment of his 
own ability is nevertheless not comparable with any 


were also devised for linemen, patternmakers, 


definite 
standard. 
Briefly ‘ 


1 The procurement of the necessary information 


the steps necessary in giving trade tests are: 


2 The preparation of questions on the basis of this information 

3 The test of data and the revision of such questions or tasks 

{ The seeond revision 

5 The practical tryout to insure the 

tions for checking trade ability 

6 <A further analysis and check 

7 The preparation of the tests in final form for practical us 

8 The accumulation of further information bearing on results 
of the tests with the idea of improving them if it is thought 


value of the various ques- 


necessary. 

The foregoing is but a brief review of the general work which 
has been conducted by the Committee on 
It is hoped that it 
afford a clear and logical picture of classification as employed in 
the Army at the time the armistice was signed. It is sincerely 
hoped that this work, which was in a large degree responsibl 
for the rapid and efficient organization of the Army, will not be 
permitted to lapse, but will be further perfected 


Classification of 


Person 


nel in the Army. will in some small way 


and carried 
forward, and as time goes on become a complete and permanent 


part of the Army Establishment. 


Peat and Its Uses 

Attention is called by the Department of the Interior, in a 
recent bulletin, to the vast undeveloped peat deposits in the United 
States, and to the many possible uses of peat. In northern 
Europe it is used for fuel and as the basis for many manufactur- 
ing industries. Gas, charcoal, coke, and a number of valuable 
by-products are produced from it. Owing to the scarcity of raw 
materials in Europe, peat and peat moss are also employed as 
substitutes for absorbent cotton in the preparation of surgical 
dressings, for wood, and for cotton and woolen cloth. In the 
United States peat is utilized chiefly as fertilizer and fertilizer 
filler, as stable litter, and as an absorbent for the unerystallized 
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residues of beet- and cane-sugar refineries in the manufacture of 
stock feed. The shortage of coal in the Eastern and Central 
States that began toward the end of 1917, however, has stimulated 
a wide interest in the potentialities of peat as a source of auxiliary 
fuel. 

The following information concerning the features of peat as 
fuel has been gathered and published by the United States Geo 
logical Survey: 

Peat in an undrained bog contains about 90 per cent of water, 
which must be reduced to 30 per cent before the peat can be used 
for fuel. By thoroughly draining the deposit, approximately 
10 per cent of the original water contained in the peat may be 
eliminated, but the is held in the 
plant cells and minute intercellular spaces, cannot be 


remainder which microscopic 
reduced 
below 70 per cent without drying in the open air or in a heated 
chamber. No process of artificial drying has been developed a 
vet which can be considered as in any way one that is commer 
cially teasible. 

The value of a given deposit of peat as a source of fuel is 
dependent upon many factors, most important of which are degree 
of decomposition, heating value, and ash content. The maximum 
quantity of ash that is usually considered allowable in peat for 
commercial use has been placed at between 20 and 25 per cent, 
but if it exceeds 20 per cent of the total dry weight the peat is 
not considered worth the labor of production 

The comparative calorific value of peat and other fuels is given 
bv the following figures: 


B.t.u 
rr rg bie 6 Sie tod 5760 
Arr-dried cut pest... 2... .0ceccsees 6840 
Air-dried machine peat..... 7290 
NR eg dhe eos wig ia dha andvahks 7500 
Bituminous coal 14000 
Anthracite .13000 

Cut peat is bulky, is easily crushed, and burns rapidly with 


considerable waste; it is superior to wood in heating value but is 
is suitable for both 
Powdered peat is well adapted for 
use under steam boilers with foreed draft; for open grates this 
fuel is nearly ideal, and peat may be burned in the same stoves 
as coal and wood. 


unfitted for commercial use. 


Machine peat 


domestic and industrial use. 


The machinery for the preparation of machine peat consists 


essentially of an excavator and a macerator. In principle and 
form the latest types of peat machines are similar to the pug mill 
or grinding machine for plastie clay. After being thoroughly 
macerated the peat is shaped into compact blocks as it comes from 
the machine. Machine peat which is allowed to dry slowly cor 


tracts into a dense mass covered by a 


gelatinous, skinlik 
stance called hydrocellulose. After the moisture has been reduced 
to about 25 per cent, this coating renders the machine peat 
pervious to water, even when immersed. 

Powdered peat is prepared by reducing the moisture content 
to about 25 per cent and pulverizing the resulting material. It 
is said that when powdered peat is blown with compressed air 
into the furnace, ignition is almost instantaneous, the peat form 
ing a gas which gives a uniform 
combustion chamber. 

The value of 


fire throughout the entir: 


peat, however, lies in its distillation rather 

its combustion, and on these lines it could supersede wood 
the production of acetie acid, methylated spirits of ammonia 
tar. In the distillation 
than coal, and of a design which 


process ol requires larger reto 


peat 
facilitates the 
heat from the surtace toward the center. Experiments have show: 
that revolving retorts produce the best results; 


transmission ol! 


the rotary move 
ment of the retorts insures uniform carbonization in a short tir 
and at a relatively low temperature. 

To enable the gas arising from the earbonized peat to pas: 
out of the retorts, the hollow shaft of each is perforated so as 
to provide a passage from the inside of the retort to a collecting 
chamber in the axis of the pivot and thence to the stills for 
fractional distillation. The distillation takes about forty minute: 
for retorts holding a ton of peat and making six revolutions 
per minute. 











Electrical Measurement of Fluid Flow in Pipes 


Theory and Development of a Device Embodying an Ammeter and Watt-hour Meter and in Which 
the Electric Current Flowing is Proportional to the Quantity of Fluid Passing Through the Pipe 


By JACOB M. SPITZGLASS,' CHICAGO, ILL. 


ESPITE the fact that the science Of mechanical engwineey. This differential pressure tw may be obtained, as now! " 
ing is much older than that of electrical engineering, its Fig. 2, either directly by balancing the difference between the 
methods ol measurement are neverthel n many respects dynamie and statie sides ot a pitot tube insertes ( ol 
much behind those aflorded by the latter. A striking example o indirectly by balancing the difference between the high- and low 
Ms Is lound in a comparison of the methods of measuring flui pressure sides of a venturi tube, nozzle tube or orifice plate Ir 
tion in pipes and the flow of an electric current he instru the case of the pitot tube, the differential column in the U-tubs 
ie! ised or the electme current Is Slmnple and direet-reading. represents the flow or motion existing at the given section otf the 
and wilule there ave been many exeellent de es adopted fo line, but in the venturi tube, nozzle or orifice, the column obtained 
measuril the flow of fl Has IN pipes, i aus bee! te generally represents the change ot motior produced by the artifiela op 
iwwreed tha ! ! miar to the al et ( uttmeter struction of the passage al the given section of the prpe 
would be of great value In any case, however, the relatior betwee the aitlerential 
Recently the writer had the privilege of experimenting th a column thus obtained and the velocity of the fluid pipe 
flow-measuring device in whieh thes trument are pplied iv be represented by Equation ] 1) cle here ! ‘ 
Measurement 1 accou plished by means oO an electric current 
which is so regulated by the differential pressure of the flow that 
‘ hon OF ‘ r 4 ! +} 4 
it represents the amount of uld passing through the pipe 
" { r er 4} } we } ‘ ome 
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(he relation between the pressure 


nplest torm is represented by the we 
| I | I I 


: : 9, , luids, the corresponding electric measurements may be covered by 
\ 7% oy init : 
} y 


ie follown vy 


definitions 
~ , > 4s | it In amp s flowing through the lectric uit OL U 
here v and 6 represent the velocity and density of the fluid; l senentaase — TI . a ateesy dices 
) ¥ ey , ‘ measuring device. 1e instrument was designed so as to have 
I P,) the equivalent differential pressure; h the height and ne Save ; ' acter - r otha 
: ? : : oe one ampere represent the maximum capacity ot the meter 
the density of the liquid column balancing the differential pres en : lum capacity of the meter 
. ' , E electromotive foree of the e1reuit. A uniform pressure ol 
ire of the flow. 


10 volts was selected to re yresent the average density of the 
] ; 


; fluid measured 
For presentation at the Spring Meeting, Detroit, Mich., June 16 to 19, . : — . - 
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low in the pipe corresponding to the electrie eurrer 
l. F is the “ indicating 


eircuit, or the ratio of G@ to 


flow meter. 
of flow or weight of fluid correspond to 


the 


energy passed through the «ireuit. 


d is designated as t 


nined from Equation |4 
ft the tub« 


rou ular aesign o 


M: OF DETERMINING VELOCITY VPRESSUR 


PODS 


equal to the constant / ~. times the square ol the current 


through the 
From Ohm’ 


i 


e1reull 


represt ntins 
percentage 

velocity pressure o 
1] | 


n between 


hye hyperboli ( 
the «4 


riven voltage ot 


of Equation 


the relatio 


shows 
resistance at the 


Equation [12 


if 2], or the relation 
by following from a given value ot resistane 


the corresponding value of hk on 
It the 
10 per eent ot 


] per cent ol tl 


will be observed that diagram does not ineluc 
the flow capacity inasmuch as this 1 


which is as low 


n 


ie differential colum 


deviee is able to measure with anv degree of aeeuraey 


responding to the maximum capacity of the meter, Gmax., which in 
From 


turn corresponds to the maximum differential column h mas. 


Equation |6 


x. 1S equal to unity, 

F KCy 
is called the characteristic or the scale 
of the m« 


I 


and sine 
S\/] 
The h ax: 
the given meter and 


de pending upon the amount of differential column h 


quantity \ 


it determines the capacity 


x 


meter is able to develop and record. 
6] and [9], 


V7 


Combining Equations 
Remax: 


It is interesting to note that h 
of the differential column for a given rate of flow, and 100 h/h 
is the percentage variation of the head in any given meter. 


10 


Equation 


of the relative height of the mercury column in the | 
From the same equation, 
h y 


That is, the height of the column for a given flow is numeri 


meter. 


which t 


represents the relative value 


it follows that in order to represent the amount o 


flow, the current J should be numcrically equal to the square root 
tube of 


rally 


; 
ol 


hi 
Rt 


M SHOWING RELATI 


IiLow AND ELEcTRic I 


advantage, however, is offset the fact that 
flow meter can be so chosen that the desired 


fall within the active part of the scale. 


From 


ra 
Pir 


Various 


determined, the the 
resistance which would be regulated by the differen 
Equation 


relations between the 


the oe 


problem reduced itsel! 


aceording to the solution of 


this 


the flow 
attempt 


in direction was made by inserting 
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of mereury for the average velocity pressurs ruled be a ve of oil from the instrument, t Stu t ater couid not 
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In this elementary device the successive conductors were divided trouble. After many chang: the original design an inst el 
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was made which for a short period of time was used as a steam- 
flow meter. In this instrument, besides the equalizing valve, an 
additional overflow chamber was provided to keep the water from 
reaching the the mereury. A 
terminal post replaced the connecting spark plug, thus allowing 
an adjustment of the position of the conductors with respect to 
the level of the mereury column. These additions, however, did 
not entirely eliminate the possibility of water coming in contact 
with the resistance elements of the device. With a uniform flow 
in the pipe the operation of the instrument would continue for 


the conductors over surtace of 


some time, but when a slight disturbance of pressure oceurred in 
the line it would cause the water to blow through the mereury into 
the contact chamber and this would immediately discontinue its 
operation. 

Notwithstanding this objectionable feature, the convenience of 
the electric measurement of the flow and the fact that the instru- 
ment would function as long as there was no water in the contaet 
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chamber, have encouraged further experimenting for the elimina 
tion of defects. The problem was finally solved in the fall of 1917 
by the addition of a mercury seal connected in parallel with the 
The function of the mercury seal 
in this case is quite similar to that of a fuse plug in an electric 
cireuit, with the added advantage that it is self-replacing. The 
shows a 


working base of the instrument. 


principle of its operation is illustrated in Fig. 5, which 
section of the meter body and seal chambers. It can be seen that 
the U-tube joining the two compartments of the seal will contain 
a column of mercury about one-half the height of the column in 
the meter body. Under normal operation the mereury column in 
the seal acts in unison with the mereury column in the meter bod) 
and does not interfere with the proper transmission of the differ- 
ential pressure in the meter. When, however, some disturbance 
of pressure occurs in the line sufficient to break the seal, the 
mereury spreads over the larger area of the compartment, 
equalizes the pressure in the two compartments in the same man- 
ner as would an automatic opening of a bypass valve, and thus 
prevents the breaking of the higher column in the U-tube. As 
soon as the abnormal differential pressure is released, the mercury 
drops back into its place and reéstablishes the necessary seal 
between the two compartments. In this model a large quantity 
of oil is trapped in the two compartments of the seal and in the 
meter body, eliminating the possibility of water blowing through 
the mercury and coming in contact with the resistance elements 
of the meter. 
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In the latest type of the flow-measuring device the contact rods 
were changed from their former equal spacing above the zero level 





to give at each step equal in 
This 


length of the econtaet rods to 


to spaces varying In height so as 





crements of current representing equal amounts of flow. 









was accomplished by gaging the 





the meght in Fig. 3, whic 
E Maan 


is taken as the distance between 


follow the parabolic curve shown at 






represents the solution of the equation h In the actual 






raging of the eontact rods /h,,,.. 





the zero level of the mercury and the end of the contact rod show 
the 
the given equal increments of current are determined more econ 






ing the maximum flow. The successive heights of rods for 









veniently by differentiating Equation [11], / Thiwax. The first 
differential, or dh Rue (Zia! dI°), represents the respeetiv 
increments ot / corresponding to the riven merements ot J. Th 
second differential, or dh 2h al, represents the respective 






difference in the successive inerements of h, from which it is note 






that the distance between the suecessive contact rods is inerease: 








uniformly by the constant quantity 2/,,.2.d/ 
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The accuracy of a tlow-measuring device is necessarily made u 


of two factors. One is the accuracy with which the device 


registe! 





the differential pressure equivalent to the flow in the pipe, at 





the other is the aeeuraey with which it will indieate or record tl 






differential pressure or the equivalent units of tlow. In the usu 
application of the flow meters, where the pitot tube, the vent 
tube, or the orifice plate 1s used tor obtaining the different 


the flow, the efficiencies of these devices have bes 


determined by 


pressure ol 
know ! 
+] 


numerous tests and are at well 


that a 





present 






Their nature is such given tlow will always produec 








same effect under the same conditions, since they do not posss 
any working parts to vary the relative effectiveness of the 
operation. On the other hand, the indicating or the reeord 






elements of such devices may vary from time to time depend 






upon the condition of the moving parts in these elements. It 






have convenient means tor testing the 


necessary, therefore, to 









in order to ascertain their accuracy at frequent intervals 





stance elem 





Table 1 gives the data of a typical test on the res 
of the flow-measuring device, 
differential column and the 


showing the relation between 







eorresponding re wings of} the electt 
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In Fig. 6 the points obtained from the test are indicated by 





small circles, and for comparison a curve is shown giving 

theoretical relations according to the equation h = Phy... In 

test the differential pressure was obtained by varying the hei 
of a water column connected to the dynamic side of the met 
The electric current was supplied to the indicating instrum: 
through a transformer, and the primary or line voltage was k 
(Concluded on page 487) 

















The Design of Riveted Butt Joints 


Simple General Equations for Use in Design, 


By ALPHONSE A 


In 


younts 


this paper Schwedler’s graphical method of designing riveted 
is analytically treated by the author, who states the funda- 
mental assumptions employed and submits brief evidence for their 


justification. 


{ general equation is derived to determine the pitch in any rou 
and another the 


’ 


to determine efliciency im ideal Cases The design 


of cover plates is also considered. 

{ctual joints are calculated, using commercial dimensions, and the 
close agreement found between the ideal and calculated efficiencies 
seems to indicate that the scheme of analysis is consistent. The de- 


sign of a quadruple-riveted joint furnishes the data for the single-, 


louble- and triple-riveted joints by simply omitting the extra rows 
of rivets 
N the des of riveted joi certal \ pote r 
made the istification of which is ascertained tr ! 
irreeme! ith the results of experiments \ more 
wrtant of the issumptions are the followm 
The tensile re ee ot the jot is directly rtional to 
the me ‘ der stress 
lhe earil resistance ol the joint is directivy: proportional 
to the total cross-sectional area of the driven size of rivets 
he bearing resistance of the joint is directly proportional t 
the total projected area of the driven size of rivets 
here is no bending stress in the rivets 
The frictional resistance ot the joint is ndependent 
strengt 
Of the foregoing, the first assumption is perhaps the one wlir 


volves the greatest 


ot 


This 


optical method 


diserepancy. subject st 


was 


ker’ by means al A pertorated plate ot 


ionile Was placed between the polarizer and anal 


vzer ol a 


Nicol prisms. By this means Coker showed the intensity of 
ss around the rivet hol An analytical treatment of this 
lem was ven by Suyveliro® and his results show fair agre 
nt with those obtaied experimentally by Coke Suvehir 
ther shows that if the hole in a plate is plugged, the resultant 
ss around the rivet hole is very much less In the latter 


e it corresponds toa riveted lomnt when the rivets are day 


nly in this case can the plate be loaded. The stress intensity 
ween the rivet holes, nevertheless, is not uniform. 
\ssumptions b dl are common in structural and machine 


gn and are dealt with at length in the more important texts 


strength of materials. 


\ssumption d is also common in design. 


structural 
fills the hole and the plates are compara 


sines 
rivet complete ly 


lv meid, there is little chance for bending and hence the 
ling stress is negligible. 
he last assumption forms the basis of another method of 


“ning joints the advantages of which are pointed out by) 
'. Briefly stated, joints in this country are designed for 
ngth and checked for tightness, while in the method proposed 
Bach the procedure is reversed and quite different from that 
e tormer case. 
ter all, if actual joints are riveted up and tested to destruc 
the data the 


If these values are then 


so obtained yield the maximum values of 
sses in tension, shear and bearing. 
in actual designs the process becomes reversible and errors 


e originally in the assumptions are automatically canceled 
resentation 


at the 


Spring 


Meeting, Detroit, Mich., June 16 to 1% 
of Tuk AMERICAN Socirery OF MECHANICAL ENGINEERS, All papers 
bject to revision 
istant Professor of Mechanical Drawing and Design, Polytechni 
ite of Brooklyn. Mem.Am.Soc.M.E 
igineering (London), March 28, 1913, p, 439 
gineering (London), August 14, 1914, p. 231 


h, Die Maschinen-Elemente, chapter on Nietverbindungen 


ADL. 


Derived from Schwedler’s Graphical Method 


ER, BROOKLYN, N. ¥ 


Indeed, this is the general plan ftollowed in structural design 
today. For the limited sizes of plate ar rivets used in boiler 
oints it should give results sufficiently reliable to inspire cor 
tidenes Hlowever, additional experimental dat will a r 
A ( Dre 

\s is customary in riveted-joimnt design, the earn 
ance of a rivet is equated to the crushing r tance in ord 
find the smallest permissible diamete) ( Llence / 
the diameter ot the rivet in inches, f,’ the shear ( rn 

lb. per sq. in. per ngle surtace in double shear, hie 
erushing (or bearin resistance in Ib. pe doub ! 
earil na e thickness of thy |? ( ( I 

if i 
rom whi 
y 

n other words, aq@is chosen in accordance hig -| the 
rivet is equally hkely to fail in shear or crushir because the 
‘ dition Imposed 1! equating the shearing and pearl 4 

stances 

lor reasons to follow, assume a strip of plate ot width w inelh 
o be bent around the rivet somewhat like the link of a chain bu 

rectangular cross-section. If the resistance of this link unde 
tension 1s equal to either the sheari or the crushing resistar 

the rivet and if R denote this resistance 

R 2wtf 
] 

' ce ] 
ere f¢ is the tensile esistance of the plate in Ib. per sa. in 
The idea of coneeiving a plate to be divided into hypothetical 

tension strips the resistance of dach of whiel < equal to the 
strength of a rivet, first occurred to Schwedler,’ who used it as 
the basis of a graphical method. Unwin’ has applied this method 
to boiler joints, but it is cumbersome and does not lend itself 
to slight changes in the assumed data without entailing a com 
paratively large amount of effort. An attempt to avoid this led 
to an analytical treatment which was published by the writer in 


1916. 
be 


It was found later that the steps in this 


concisely expressed by simple general equations, and th 


are the subject of this paper. A sufficient part of the articl 
referred to is repeated here in order to insure continuity of 
treatment. 

Fig. 1 shows a single-riveted joint in which the eover plat 
nearest the observer has been removed for convenience hie 
tension strips are shown around the rivet. The portion betweer 
the tension Strips (shown shaded) could be eut out of the plate 
without impairing its strength. Of course in an actual boile: 
this could not be done, since this metal is required to enelos 
the contents. 

Fig. 2 shows a commercial quadruple-riveted joint with the 
distance between the rivet rows greatly exaggerated and in whi 
the rivets are not staggered. The tension 


strips are 
found that, starting below 


numbe red 
lor eonvenience. 


It 


will be with an) 


strip, it may be traced around a rivet and back again, thus 
showing that each strip has a particular rivet the resistance of 

Ueber, Nietverbindungen Lecture by J. W. Schwedler before tl 
Architekten Verein zu Berlin; reprinted in their Wochenblatt, Nov. 22 
1SG7, et seq., pp, 451, 461 and 472 

Machine Design, vol. 1 

Power, August 1, 1916 
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which it adds to the total resistance ot the joint. Che problem j 
p a oe ‘ . ( 
therefore rests on finding the maximum resultant streneth. f a 
If w is the width of a strip and d is the diameter of the rivet, ly e same manner 


then from Fig. 1 the most economical pitch for the first row ot 
rivets oceurs when the tension strips just touch each other m 


Denoting this pit h by - 





p 7 at) ee iat tats aa } = 
’ e p 
The shaded area is metal available for rivets in subsequent " 
rows. Thus in each piteh there is available a strip of widt! 
lt m, represents the available metal per inch, then ' 
ad 
‘i = } 
But since the amount of metal required to insert extra rivets 
ur d P; h ’ 
— 
| Eos 4) Therefore it will be seen in Eqs. [4], [5], [6] and [7] that the 
CORE ear Aer on thy " 1 1 } 
VW ibseript of p in the lett-hand member is the same as tl , 
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. OWS tha 
Fig. 1 Sinerie-Riveren Butt Jos 
Dn 8] 
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row Let there ore 
= pene a eens - Ps = 36 - J 
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ahi 4 
Since, owever, Trom Ka. }] 7 2 adand wv 2 y Ue 
, j 
piteh p, may be written ! h as it stands conveys little intormation: bat recourse 
+; shows it to be equal to 2w + d. 
pp p | 
. ne ae epee a A general equation for the efficieney of a Schwedler 
| also possible. Thus, in an ideal joint all manners of failure 
Sinuilat ere is available for rivets in a third row a widt equally hkely. Choosing the most convenient form for the eq 
ot metal ¢ in eael distance p., ov the width ot available me tal 1 tion, take the ease iO! the etic weneyv i tension ofl thie last rr 
from the second row per inch of width of seam 1s namely 
ad 
fil : i? 
/ 
fi i 
Hence the pitch of the third row is , = 
‘ diy 
Pu «f 
p / 
m 
and re lac yr I Values of ni rate 1 dey . ‘ . | 
| i= » uues of numerator and denominator as berore, As p, becomes very large DY increasing the number I 
p elliaaency approaches unity or 100 per cent. 


A slightly different form might be obtained tor the ver 4 


equation of the efficiency. Since Dn 1D Ea. ) mav be rep 


) " . 
But since p, is given in terms of p, by Eq. [5], this substitution : F 
by its value from Eq. [8 


results in 
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The original strength of a strip 2 in. wide is 2 
60,000 lb., from which the efficiency is 


60,000 < 1. 


37.500 oe 
100 62.5 per cent 
60,000 
The thickness of the cover plates is 
oY 4X 62.5 
cs - sz 1 
in. 
200 K 1.25 ‘ 
The efficiencies just calculated are compared in Table 1 wit! 
those obtained by using Eq. [9] or [10] 


TABLE 1 IDEAL AND CALCULATED EFFICIENCIES OF DOUBLE- 
STRAPPED BUTT JOINTS 


Effi a ( 
yy apped | t jol 
Ideal Ca it 
Single-riveted 62 § 62 
Double-riveted 85.9 83 
Priple-riveted 94.7 93.7 
Quadruple-rivet WO Q7 


There are two things worthy of note in the method that has 
heen presented. One is, that the design of a quadruple-riveted 
joint presupposes the design of the triple-, double- and single- 
riveted joints. Thus there is symmetry existing in all of these 
joints and manufacturers will find it easy to standardize them 
should it be found advisable to do so. The other follows from a 
discussion of the equations of bearing and tension on the plate. 
Kquating these, 

dtf (p, d) tf 
from which 
pife = df t dfs 
so that the expression for the pitch becomes 
9, =a (il +—) 
Since f.’ and f+ are properties of the materials used and there 
fore constants, the last equation might be written in the form 
d 
Pp 
This ratio appears in the equation for efficiency, Eq. [10], and 
due to the linear relation between p, and d the same efficieney 
might be obtained with an infinite number of values of d. For 
instance, if d is doubled then p, must be doubled, and so on. 
There is a certain minimum value that d might have in any joint 
and that value has been found in Eq. [2], where a smaller value 
will cause the rivet to fail by shear. Hence no ambiguity arises 


= constant 


in this case. Commercial considerations require the smallest rivet 
in general, while for very thin plates where the rivet sizes are 
very small it is desirable to know that, even with these, good 
efficiencies may be obtained by increasing the pitch in the same 
ratio as the rivet diameter. 

In connection with assumptions b and ¢ at the beginning of the 
paper, the supposition is made that the shear and bearing are 
uniformly distributed among the rivets of a given joint. To 
prevent too serious a deviation from this premise, the cover 
plates might be designed in the following way: Let it be assumed 
at the start that each rivet is properly driven, then, in an ideal 
ease, the same metal-to-metal contact exists among all the rivets. 
For this condition to prevail after loading requires that the same 
stress exist in the cover plate as exists in the connected plate. 
Under these conditions the deformation under load will be the 
same for both cover plates and connected plate. In commercial 
joints, departures from the ideal ease arise which may be some- 
what obviated by scalloping the cover plates for triple- and 
quadruple-riveted joints, as shown in Fig. 3. This will decrease 
the rigidity of the cover plate and to some extent prevent the 
rivets of the outer rows from taking an undue share of the whole 
load. 
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NGINEERING 
EXTINGUISHING AND PREVENTING 
OIL AND GAS FIRES 


SNOR the past three years the Bureau of Mines has been con- 
ducting investigations to determine the nature and the specific 
eauses of oil and gas fires, with a view to suggesting means where 
by they may be successfully combated, and even eliminated, if 
possible. In a bulletin recently issued by the Bureau, C. P. Bowie 
points out what has been done by operators in the past, and de- 
scribes various fire-prevention methods and fire-fighting apparatus 
which are being used or adopted by many of the larger oil com- 
panies. These methods and apparatus, it is stated, if universally 
employed by operators, will largely decrease the present enormous 
annual losses, of which some idea may be found by quoting from 
the statistics of the Bureau that during the period of ten years 
from January 1, 1908, to January 1, 1918, approximately 12,- 
850,000 bbl. of oil and 5,024,506,000 ecu. ft. of gas were destroyed 
by fire in the United States. 
Oil and gas fires are caused principally by lighting and fre 
tional electricity, and to a lesser extent by carelessness. State 
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Fic. 1 GENERAL ARRANGEMENT OF SUCTION AND DISCHARGE PIPID 
aT Pumps, Froruy-MIxTurRE SYSTEM 


electricity accounts for the origin of a number of seemingly m) 
terious fires. An unpublished report of the chemist for the Mass 
chusetts District Police to the chief of the Boston Fire Depa 
ment mentions the following instances: 


A chauffeur desiring to fill a large limousine, which was standing 
the cement floor of a garage, took an ordinary 50-gal. can having 
wooden handle on the bail, and hung it by this wooden handle on 
hook of a self-measuring gasoline pump connected with an und 
ground tank in the yard outside. He had drawn about a gallon w 
he heard a snapping noise, and the can wasin flames. . . . 

At another garage an employee filled a 5-gal. can with gasoline f: 
a pump and took it to the running board of a ear. He had an ordi 
metal funnel across which was stretched a piece of chamois skin, a! 
to make the funnel sit upright on the car tank, he had attach 
thin piece of wood, with a hole in it, for the funnel spout. He st 
on the running board and held the pouring can quite near the + 
of the funnel, but not touching it, when he saw a spark jump 
the funnel to the can. It ignited the gasoline. 


The explanation of the first fire is that the friction of the flo 
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in generated H. O. Ballard, of the Empire G & | ( ‘ 
electricity that charged the can: when the potential of the chara snuffer principle to a ible ¢ ' eY e de 
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co ne one stream the flame, unless it is verv small, desired distance apart by ! djustine me nis 

vs be some distance above the easing. The greater tl ite the terminals of a Hi n resonatol eb 

e ot the gas the longer this column of unburned gas wi ermits placing under the electrodes a plate whi ( 
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s column to interrupt the stream of ascending gases mo or exhausting air with a pump, or introducing gases it 
even the largest fire will be put out. In putting out globe. Through the top are located the requir neas 
res with steam, the usual practice is to set up portabl nstruments 

ers in the vicinity and surround the burning well with Hertzian waves of relatively low int nsity, generated by 1 
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S steam against the gas column. Steam is turned on from Mr, Le Roy asserts that iron electrodes facilitated the infl 
‘at ers simultaneously; if the volume is sufficient, a blanket or lation of cotton, amadou, paper, tow, ete. He, therefore, cor 
¢ steam will be formed and momentarily interrupt the gas cludes that a condition may bi produced in such a case as t 
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THE HEAVY-OIL ENGINE Mr. Hansen, of the Skandia Pacitie Oil Engine Co., told of his 
experience on the Pacific Coast in connection with the installa 
N line with the prevailing tendency of engineers of related tion of Werkspoor engines in the wooden ships b by the 
] branches to forgather and diseuss their mutual problems, thi Emergency Fleet Corporation. These ships had been constructed 
New York Section of The American Society of Mechanical Engi of green timber, with the result that there wer anv bedplaté 
neers and the Metropolitan Section of the Society ot Automotive breakages due to shrinkage and warping of foundations, but 
Engineers held a well-attended joint meeting at the Automobile — ¢harged nevertheless against the engines. Large hot-bulb engines 
Club of America, on the evening of Apml 9, at which various required care, but it had been impossible to train properly 1 
topics connected with the development of the heavy-oil engine — jarge number of engineers needed in the time available 
were dealt with in brief addresses. Dr. Charles E, Lucke, Dear T. O. Lisle, editor of Motorship, said that the new typ 
of the School of: Mechanical Engineering, Columbia University, — motorship developed by the United States during the wan 
and late Director of the U. 8S. Naval Gas Engine School, presided — wooden auxiliary—had been unsuceesstul, a- ddition to be 
over the meeting. constructed of green timber, they had been equipped 
J. H. Smootz, of the U. S. Bureau of Mines, Petroleum Division, — gufficient sail power so that the auxiliary engines were forced 
spoke on the methods employed in refining petroleum, and im the limit, and it had furthermore been necessary 1 erate the 
obtaining lighter oils from the heavier fractions by the cracking bv untrained engineers. A 5000-ton boat had been provided 
process, as well as on the general properties of the various an engine of only 700 hp. In his opinion steel halls should | 
products. From the 13-odd billion gallons of petroleum annually adopted for such vessels and the powering raised, to range fro 
produced in the United States, 1.8 billion gallons of kerosene — 500 hp. for a 2000-ton boat up te 1100 hp. for a 5000-1 
were obtained and twice as much gasoline; the remainder being vessel. Stationary Diesel engines had been so developed 
gas oil, distillate and light and heavy residuals, which latter were — cix cylinder 4000-hp. engines were now being built and 5000 
convertible into distillate. Costs of treatment were low and was possible. A 20,000-ton 16-knot boat equipped th lan 
selling prices of the various products were purely dependent on power units would require space for but 14 tons of oil per 
the demand. Kerosene was relatively searce and in his opinion — hours, and but 20 men in the engine room. He believed it wo 
not a fuel that would affect the situation to any considerable have been much better if the Emergency Fleet had consist: 
degree. entirely of motorships. Eighty-six concerns were now buildin 
Dr. Lucke, in discussing the adaptation of the engine to the Diesel engines—50 on a large seale, and 150 coneerns semi- Diese 
fuel, called attention to the necessity of heated vaporizing appli As to reliability in service, he would cite the Zeelandia, a vessel 
anees when heavy gas oils and kerosene were used as engine fuels, 7500 tons built in 1912 and with engines of 2750 ilp.. 
and to the advantages of late injection. The heaviest, unvapon had sailed a total of 327,000 nautical miles at an average sp 
izible oils if injected in a fine enough spray, well scattered and of 10.4 knots and had consumed 11.667 tons of fuel oil it 
homogeneously mixed with air, would explode as if gaseous. 31,600 hours at sea. 
There was no question but that the engineers could adapt thre In the brief discussion which followed, referring to the m:; 
engine to the fuel, and the chemists would see to it that cheap of reliability, J. H. Norris stated he had been told that a mot 
fuels were supplied. The important problem ahead was to adapt ship had never had to be towed into port. 
the engine to its various uses, and the interchange of ideas at H. C. Verhey, of the engineering staff of the Emergency | 
meetings like the one in session would contribute largely to Corporation, who had had twelve years’ experience with D 
bringing this about. engines and was familiar with European conditions, said that 
J. M. Hunt, of the Dayton Engineering Laboratories Com materials of construction available in the United States wer 
pany, told of the possibilities of adapting automobile engines to superior quality and it was not necessary now to go abroad 
fuels heavier than motor gasoline, and of experimental work h¢ designs, engineering talent or workmanship. Moreover, faci 
had earried on in this direction, particularly with kerosene. One here were better and our castings could not be surpass 
ear had been run 14 months on this fuel, covering 12,000 miles excellence by anything in Europe. 
and without engine trouble developing. Preheated air was used Harte Cooke, of the MeIntosh & Seymour Corp., in diseus 
and the mixture heated to 220 deg. and then compressed. Another Diesels for stationary use, said that with the lighter fuels, it 
way to avoid the difficulties of starting with a cold engine was fuel valve was too hot, the oil would erack and elog the b 
to use two fuels, one highly volatile, to warm up the engine, but plates. Careful cooling of the fuel valve would do away 
this involved needle-valve troubles. In regard to the kerosene this, but it was better to use a heavier grade of fuel. A 
“ knock,’ experiments at Dayton had shown this to be due, not fuels available could be successfully burned, even those ea 
to preignition, as many supposed, but to abnormal pressures- sulphur. With the latter, however, it was best to run a s 
three to five times the normal explosion pressure—developed time with sulphur-free oil before shutting cown. This w 
probably through the detonation of some product of combustion. earry the SO, out of the system and prevent the piping 
The introduction of water or cool exhaust gas had been sug- being attacked. 
gested as remedies for knocking, but manifestly this was not a Preceding the meeting, dinner was served in the grill ro 
final solution. The problem ahead was to design engines to use the Automobile Club. The arrangements were in the han: 
fuel and gas oils, for the limits of the gasoline and kerosene W. W. Macon, Chairman of the A.S.M.E. New York Se: 
supply were already in sight. and A. M. Wolf, Secretary of the S.A.E. Metropolitan Si 


A short paper by A. H. Goldingham, of the De La Vergne Before the speakers of the evening were introduced, Mr. M 
Machine Co., on the heated-metal type of heavy-oil engine, was stated that the gathering was but one of a series of special 
read in the author’s absence by the chairman. The desiderata ings planned to secure closer cooperation among the 
in an engine of this type, it was stated, were reliability, first local organizations of engineers. 
cost and economy. As to reliability, engines would run six months 
continuously, using any fuel, and with an odorless and practi- 
eally invisible exhaust. This had been accomplished by thorough 
atomization and aeration of the oil sprayed in under 4000 to 
5000 Ib, pressure; improved construction of vaporizing chamber; 
and by the use of foreced-feed lubrication, an automatic air 
starting valve and an improved vaporizer heating lamp or elec- 


Raw Material, heretofore issued as The Metal Recor 
Electroplater, made its initial appearance under the new 
with the March 1919 issue. This journal has recently) ( 
acquired by the Gage Publishing Company, well known 
publishers of the Electrical Record and Electrical Export, 
trie heating coil. Four-cyele engines up to 400 hp. running at jg planned to considerably widen the field of Raw Materia 
900 ft. per min. piston speed cost today $120 per hp. as against new editor in chief is R. L. Herrick, formerly western ed of 


$55 in 1913, and weighed 425 lb. per b.hp. They operated regu- Mines and Minerals, later of the staff of the Engineer) N 
larly on 0.4 Ib. fuel per b.hp., and at 6 cents per gal., $1000 Mining Journal, and until recently assistant publicity n 
would buy the fuel for a 100-hp. engine for a year. of the Ingersoll-Rand Company, of New York. 














Electric Welding as Applied to Ship Construction 


By H. JASPER COX, 
SQ EW subje olfer rreal wemer of experimmenta 
researe] that o the appheation ot electmne weld to 
shipbuilding, and it is doubtful whether in the whole 1 
ot applhed seience intimately concerned with practical elap 
ments in both industries grea potentiality om ha dey 
thie arious headings in which the subject of elects 
aturally divides its 
Although eleetrie weldn vr and especiall are weld 7 
ised for a long time to great economical advantage in ship-repan 
worl nd marine ¢ neering has been but little understood. 
iid ait is not ove iting the ease to sav that 1 0 vit] 
ecent months that anv serious at empl has been mack ) i ‘ 
he elements of the at nd determine the derlyi ‘ 
principle nvolved 
The chief investigator in this field was the General | nee 
(om! ee of the Couneil of National Detense, whi hi; mice 
ery careful study of the application of spot welding t col 
ructio In January 1919, however, th ym \ d 
lved and the Electr Welding Committee ot he United States 
Shipp Board, Emergeney Fleet Corporation, was appointed 
to investigate the whole field ot eleetne welding and to advise 
Emergency Fleet Corporation as to how the shipbuilding pre 
rht be speeded up work economized by wider pt 
the process. 
The committes is ¢on posed ol shipbu ae} electriea eC! 
Vv prominent physicists and metallurgists, and of represe i 
ves of the Emergeney Fleet Corporation, Classification Soci 
nd Bureau of Standards, with Prot. Comfort A. Adams, of tl 
Massachusetts Institute of Technology and President of tl An 
il ft stitute of Eleetneal Kn wineers, as ha rma 
Much useful work has already been accomplished by the co 
ttee, data colleeted, investigations and research we irri 
and important Lacts established. In the meantime sin 
vestigations and research work were being conducted abroad, 
irticularly in Great Britain, where an exhaustive series ot prac 
al experiments has reeently been completed by the Teeh a 
mmittee of Lloyd’s Register of Shipping 
The results of these investigations have been not only encour 


¢, but have led to the eonelusion that under certain preseribed 


ditions an electrically welded joint may with reasonable satet 


apphed to the main structure of a vessel 


Meruops or WELDING 


he methods of electric welding applicable to ship coustructior 


be eonsidered under two main headings, resistanee welding 


welding. 
We ld nd. 


flow 


As the 


electric current 


sistance term unphies, it is the resistance 


to the 
wt surfaees to be united which causes the metal in 


the maternal and 


he pat h 
Welding 
There 


ed ot through 


current to heat up to the necessary temperature. 


en accomplished by the application of pressure. are 


distinet kinds of resistance welding—spot welding and butt 
ne. 
ot welding has been extensively used for jointures of thu 


such as ventilators, lifeboats and railway cars, and with 
derable suecess, but it is only recently that its application 
eet plates and bars of the thickness required in ship construe 
has been investigated. 

two or more pieces to be welded are overlapped or super- 

to form the joint and clamped between two copper elec- 


In 


then current is passed through and pressure applied. 


Society of 


14 and 


of the 
November 


Annual Meeting 
Philadelphia, o 


ract of paper presented at the 
Architects and Marine Engineers 


18 


yd's Register of Shipping 


resentatives of the gas-welding industry have recently been added 
committee, and the title changed to The Welding Committee 





NEW YORK, N.Y 

alt a hl in 
oO cause e me ) 

ele wi ! or i} j " " 
short rie i1te! ! eul ‘ 
repeat i ! | s i ) 
i oriie ‘ ) ’ 
proy 

( il aul ! 

Intensive reseat orl ) ) 
r”y the General | cl (« i 
veldin macl | } Y 
unperes a 20 nya 1 ( ) 
ectrodes. A careful set expr 

th this ma e, ! piat 0 , 

hickness, ind 1 ! irene been cde ‘ t« 

pot welds can be made within this rang | } 

hat an appreciable range per 
rent, pressure and time without seriou uD 

the weld for a given thickness of materia 

Where considerable tensile pull is anticipated 

nt. it is considered desirable to have a double row 








ic. 1 Spor-WeELDING MACHINE MADE BY GENERAL ELectric Co. 
(‘URRENT CaAPaciry, 100,000 AMPERES; PRESSURF, 36 TONS 

prevent the te ndeney to bend and tear out the spots im6 

manner as the countersunk heads of rivets are sometimes tor 


through the holes in a single-riveted overlap. 


Figs. 2 and 3 show some joints made durimg these expe) 
which at the time of writing are still proceeding, and will no doubt 


shortly Althou 
method of welding has not yet reached the stage of deve opment 


yield definite and comprehensive data. r 
which might warrant its practical application to ship constru 
tion, it offers every prospect of doing so within the very near 
ltipl 


spot 


tuture. 
and continuous or seam welding, both of 


Obvious developments with this system are m 


which will tend toward 


great saving In time. In general, spot welding is much mor 


rapid than are welding and requires less labor, but more power 
and a much heavier and more expensive machine, 
Butt welding is especially applicable to bars of uniform section 


jointing the rei 


and will probably have a broad future in 


ments in ferro-concrete construction. The bars to be welded are 
brought together, end on, clamped and a low-pressu 


Then end pres- 


re current 
passed through until a welding heat is obtained. 
sure is applied until the metal at the joint shows signs of squeezing 


439 














MECHANICAL 


A machine for tl 


us type of welding has been ordered by the 


ou 

mergency Fleet Corporation and will be tried out during the 
construction of a 3500-ton (dead weight) reinforeed-eoneret: 
steame? v be built by the Fougner Conerete Shipbuilding 
Compal 

| Veldi In this method of welding the eleetrode and 

( il te velded are connected in a simple electri 

( | ! il ! = struck by bringing the eleetrode in eontact 
vith the point where the weld is to be made, then 
vithdrawn slightly to obtain the desired length of are. The 
vO pri thods of applying this process are by means of 
the carbon are and the metalhe are. 

In the former a carbon clectrode is used and the heat trom the 
ire produes rings the metal to a tusion heat. When welding 
vith e carbor « additional metal is introduced into the are 
and fused into and with the parent metal at the joint. Its main 
( of application, however, is in rough e¢utting foundries and 
steel mills and for the repair or building-up of imperfeet castings 
It has not been advocated for use in ship construction generally 





IG. 2 LECTRICALLY Wertpep STeet PLates AFTER Brin STI 
IN "TENSION 
lid Cre ( rritoe ot reasons whi hy make iI doub 11 wl hie 
evel ) 
| metallhy e welding a metal electrode Ss used oO ip 
proximate! similar material to that heing welded, the electrode 
itself is fused bv the are, and molten particles are carried ove 
the , } is wrtion of the parent metal, thus rr ial 
building » tl oO 
The etu eration, however, 1s not quite so simple as th 
ounds, : re are a large number of variables, any one or an 
eombination ¢ which may affect the efficiency of the result to a 
rreater or less extent These variables may be enumerated as 
follows: 
lL The type of electrode, 1e., bare metal or coveres 


2 Chemical composition of the electrode 
3 Chemical composition of metal being welded 
t Size ot electrode 


5 Kind of eurrent, i.e., alternating or direct 
6 Amperage and voltage 
7 Skill of the operator 


8 Method of preparing and building up the joint. 


TRAINING OF WELDERS 


Of these the skill of the operator is still the most vital factor, 
and it is probably because of this that are welding is known as 
an art rather than a A skilled and properly trained 
welder knows instantly whether or not he is making a good weld. 
of the flow of metal, the 


science. 


Ife can tell this by the smoothness 
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uniformity of the sound and light of the are, and by the lack of 
‘spattering ” or deposition of “ beads.” When his are is not 
welding he should immediately cease work, remedy the cause, 
whether it be unsuitable current control or faulty electrode, and, 
betore proceeding vain, should chip out the bad work and 
especially where the are was broken. It-will be seen, therefore, 


that the welder should possess some knowledge ot the element 
ot electricity. how it is venerated, conducted and controller . tlhe 
nelting point ol the metals emploved, and the property of the 
particular electrode in ust In ship work he should understan 
the correct methods of preparing the various om} ind thei 
relative importance, together with the best methods of buildiu 
them up. It is theretore a sine qua non ol welding the ma 
structure of a vessel that only skilled operators be used. Reco 


nizing this, the Mmergeney I leet Corporation has established 


separate training and education department for electric weldir 


ls for 


and 


at Lake 


the ol 


Newport 


training 


News, 


and has opened schoo 


New York. 


Oy rators 


structors in and the Crre . 


district 


Lucyp'’s EXPERIMENTS ON ELECTRICALLY WELDED JOINTS 
When the development ol eleetric are welding had reached a 
stage at which its application to the main structure of a vess« 


with all the attendant possibilities, appeared a feasible 


tion, the Teehnical Committee ot Lloyd's Register ot Shipping, 


propos 


with its traditions, immediately embarked upon an ey 


at first hand the 


ie cord 


haustive investigation in order to determine sult 


ability ol electrieally welded joints tor sue work \ series of 
experimental tests was accordingly devised and earried out under 


the the society's technical staff England, extend 


over a period ot man 


direction ot BI 


y months 


It is commonly accepted that the tests in posed on manurbactures 
material do not in anv wav represent the strains which may b 
experienced in practice Such tests are rather based on simp 
means for determining the verage rehabilitv of the matema 





Wr 


] cTRIC Spot DING 


Thus, also, in this case no one particular test is likely to detern 
whether the welding process under trial is sufficient for the we 
it is likely to have to do. It is therefore necessary to appro 
the problem rather on the basis of circumstantial evidenee 
decide from a number of different types of experiments 
on the whole, the performance is satisfactory. 


The investigations were undertaken to determine the possib1 
of the appheation of electric are welding to shipbuilding, and, : 
was desired to obtain as good a knowledge as possible ot 
physical properties of the combination of rolled and welded 
terial, only highly skilled operators were employed. It ! 
therefore be realized that the results of the experiments w 
have been made represent skilled practice, and that in ger 
such performance can only be equaled with good workmar 
and efficient supervision. The “ Quasi Are” 
are welding was used throughout the experiments. 


pre CESS of el 
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NATURE AND Descriprion OF EXPERIMENTS fhe experiments on bending consisted of doubling e welded 
plate over a circular bar of diameter equal to 
The general scope of the experiments included: thickness and comparing the result is tenen af i alate 
| Determination ot modulus of elasticity and approxituate ame maternal, but unwelded ie, & show the res ) ned 
elastie limit from the bending tests. and it v he noticed that the e at 
> Determination of ultimate strength and ultimate eloneation which fracture oceurs decrease ipods t] ere 
} Applheation of alternating stresses with (¢ rotating spee of plate 
mens, (0) stationary test pieces In the impact tests hea ‘ vere ropper 
t Minor tests, such a “a cold bendi of welds, I met eights on to the welded portion of ay 
tests of welded speeinel breadth, the d | 7.) ‘ 
» 4 ( ‘ i dl ! ( 7 l"} eller 
' stre Ih ¢ W ( i ‘ i ‘ rhe 
iv Wore earl ’ iu ‘ t OI ‘ . . 
rit i iri\ res} ! tat a ndet : , 
luumate strengtl d elongation, some of est specime tus _ 
esigned tor a total load of just under 300 tor Chie rier, tM" }) Cree 
, m h close 1) ‘ 
Lie rere re ‘ \ he ¢ 
r to the 
I er ‘ ! ( \ Tore comparad a 
WOl . ( I nip n” ru 
! } istrate ! ) » me ire ) u , 
‘ tic } ‘ . er as aang . |) re “ ( ‘ 
| ! rie ? | r tor | ‘ vf 
Whe he holders wl how 
re WW 2 ot i is 1) 
| acre hie mre ‘ le Ite ! were 
e wel is po 0 he ypolate t, both ad 
neal! eextensio rhe ire 
(', ar WW | G, from which it wo peal 
hos rious po ep 
‘ etive fi ‘ Mi r el 
i neles 
’ e, repre 
, - ; 
’ " . | 
1) , 
et te ‘ ‘ cle ; 
sie deieeiian Ula dihinchaiaiteaats cities ts Mic. 4 Lioyy's Mernc MrAs MI 
he ; eces. cireular rode. mae 
pla were used, the diameters selected be ; ery striking Che test sl lig 
I hie ha “) ; n length, wer chee ; earing toree wa pplied to tha 
ock, and a pure bending moment in one plane wa ive values as between riveting 
‘ » tent ! rw ' known weights were ttached ce] work is bras ‘ ceonnectiol ) 
e! 7) e bar was tl eXpo l alternate ) welded lug is notched o it} ort! 
ind to equal maximum compression once in ¢ ‘plied only at the ends and in way of the 
The machine was run at about 1060 rop.n The chemical and mierographiceal « 
of identical maternal were tned p pairs, one specunes dinary practice 
and the other unwelded, and the number of revolutions 
the specimens parted was observed for various ranges 
varying trom 15 tons to + 6 tons per sq. ll Kig. 7 SUMMARY 0 | . 
hows the stresses at which the welded and unwelded bars l Modulus of Elast ty and | mate |} 
thstand a very large number of repetitions of stress t In a welded plate the extensions in the regio 
second series of alternating-stress experiments flat pilates ure st nsibly the same as for more distant portions OL the 
ed of three thicknesses, viz., 44 in., 34 in. and 44 in. These plate. 
ns were tried in groups of four, each group consisting ot 6 With small welded specimens containing ai ppre 
ain, one butt-welded, one lap-welded and one lap-riveted proportion of welded material in the cross-sectional area, the 
The specimens, which were about 14 in. long and 5 in tion between extension and stress is practically the same, up 1 
were clamped along the short edges, so that the distance elastie limit, as for similar unwelded material 
the fixed lines was 12 in. Each plate was also clamped, e The elastic limit (or the limiting stress beyond which ¢ 
e middle, to the end of a pillar, which by means of a erank _ tension is not approximately directly proportional to stress 
caused to oscillate and to bend the specimen equally up pears to be slightly higher in welded than in unwelded mat 
vn by adjustable amounts (the maximum total movement d ‘The modulus of elasticity of a small test piece, entirely cor 
of the experiments tried was 5/16 in). The machine was posed of material of the weld, was about 11,700 tons per sq 
various revolutions (not exceeding 9 per min.), and the as compared with about 13,500 tons for mild steel and ab 
r of repetitions at which the specimen parted was observed. 12,500 tons for wrought iron. 
i ll results obtained are illustrated in Fig. 8, in which the 2 Ultimate Strength and Ultimate Elongation 
. les represent total displacement from normal position, i. e., a The ultimate strength of welded material with small speci 


f 


“/*9 in. means 1/16 in. up and 1/16 in. down. mens was over 100 per cent of the strength of the unwel 
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plate tor thicknesses ot ly in., and averaged GO per cent tor plates 
of ; ity al dli in thiekness. 

Up to the point of fracture the extensions of the welded 
specimens are not sensibly different from those of similar un 
welded material. 


At stresses greater than the elastie limit, the welded material 


s less duetile than mild steel, and the ultimate elongation ot a 
welded specimen when measured on a length of 8 in. only averages 
about 10 per cent as compared with 25 to 30 per cent for mild 
stee!] 

> Allernating Stresses 

a Rotating Specimens (reund bar). Unwelded turned bars 
will withstand a very large number of repetitions of stress (ex 


ceeding, say 5 millions) when the range of stress is not greater 
than from 101% tons per sq. in. tension to 10% tons per sq. in. 
compression. Welded bars similarly tested will fail at about the 
same number of repetitions when the range of stress exceeds 
64% tons per sq. mn. 

b Stationary Test Pieces (flat plate). Butt-welded specimens 
will withstand about 70 per cent of the number of repetitions 
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ic. 5 Postrrion or Reapincs. Lioyn'’s Merion 
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which can be borne by an unwelded plate. Lap-welded plates cal 
endure over 60 per cent of the number of repetitions necessary 
to tracture a lap riveted specimen. 

t Minor Tests 

«a Welded specimens are not capable of being bent (without 
fracture) over the prescribed radius to more than about 80 deg 
with 14-in. plate, reducing to some 20 deg. where the thickness is 
1 in. Unwelded material under the same conditions can be bent 
through 180 deg. 

b Welded plates can withstand impact with a considerable 
degree of success; a '4-in. plate of dimensions already quoted 
sustained two suecessive blows of 4 ewt. dropped through 12 ft., 
giving a deflection of 12 in. on a length of about 4 ft. 6 in. with 
out any signs of fracture in the weld. 
5D Chemical and Mic roscopic Analysis 

a Chemieal Analysis. The electrode was practically identiea! 
with mild steel, but there was a greater percentage of silicon. Thu 
material of the weld after deposition was ascertained to be 
practically pure iron, the various other contents being carbon, 
0.03; silicon, 0.02; phosphorus, 0.02; and manganese, 0.04 per 
cent, respectively. 

b Mieroscopie Examination. The material of the weld 
practically pure iron. The local effect of heat does not appear 
to largely affect the surrounding material, the strueture not being 
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much disturbed at about 1°16 in. from the edge of the weld. The 
amount of disturbance is still less in thin plates. The weld bears 
little evidence, if any, of the occurrence of oxidation. With welds 
made as for these experiments, 1. e., with flat horizontal welding, a 
sound junetion is obtained between the plate and the welding 
material, 

6 Stre ngth of Welds 

a Butt welds have a tensile strength varying from 90 to 95 
per cent of the tensile strength of the unwelded plate. 
b Lap welds with full fillets on both edges have an ultimate 
strength in tension varving from 70 to 80 per cent of that of the 


rABLE 1 COMPARATIVE STRENGTH OF RIVETS AND WELDED 


JOINTS 
! ng 
Din nperforated Strengt! pla Percentag 
I k I ! ! plat I strength 
| j. ul jouw 
! R “ 
( } 114 b +0) ov 
{ i s ix aft t 
Lav W —Fou | ' B il “ 
0 j 10.02 } ) t On) ( 
0.73 8.7 10) 0 19,600) OS 
scorr Wetp- Not Srna 
a OO 10 66 61.000 6.000) HH, | 
0 760 9 &S 4, 686 59600 4] 


unwelded material. With a full fillet on one edge and a single ru 
of weld on the other edge the results are very little inferior to 
those where a full fillet is provided for both edges. 





lic. T ALYTERNATING-StrRESS TESTS ON RoratTInG Bars 


« Riveted Lap Joints. For plates of about 15 in. in thiekn: 
the specimens averaged about 65 to 70 per cent of the strength 
the unperforated plate. Typical examples of the statieal stret 
of large specimens of riveted and welded joinis are given 
Table 1. 


OBSERVATIONS ON EXPERIMENTAL RESULTS 


1 Static Elasticity. It will be observed that the statical 
made to determine the elasticity indieate that, in general, 
combination of welded and unwelded material behaves practic: 
homogeneously up to at least the elastie limit. Moreover, tlie 
periments show that the process of welding is such that the st: 
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is distmbuted practi ally uniformly over the weld and also trans provisional rules lor classification i Lloyd's Regist r Book of 
mitted uniformly to the adjacent plates. vessels electrically welded, subject to the notations “ Expen- 
The material of the weld is practically pure iron, and from the mental” and “ Electrically Welde 


tests made on a specimen composed entirely of the deposited 


material of a weld, it will be seen that for a given stress the weld 
ENTATIVE REGULATIONS FOR THE APPLICATION OF ELECTRIC AR 


stretches slightly more than mild steel. This property will enabl Wetetee a6 Guar Conamnoren 


} 


any undue occurrence ot load being transterred In a proper mat 














y } vastem ¢ eldina nd orkmans 
ner to adjacent portions of the structure. When, however, th i—Syst of Welds iM we 
stress exceeds the elastie limit and is so great that the extension 1 The system of welding proposed t ised must bi ’ 
. } mt} six t} } vy , es r } ‘ 
rrows continuously without inerease of load, the welded materia ist ru gulat test id down 
. . : 11ittes< 
fails sooner than mild steel Put this disadvantage is of litt aan ; 
2 The process inufacture tl ‘ such as 
practical importance in shipbuilding and may be regarde: liabilit id u t t hed ‘ 
egligible in the particular problem under consideratio: 3 Specimens of the finished electrodes, together with specificat 
. . . € ¢} nre of he electrodes . we supplied tt 
2 Dynamic Elasticity In a structure, such as a s| Ip, whieh is v he natu the . pony ist "we 
7. ° I rpo ~ { record 
exposed to variitions and reversal of stresses, it is extremely im 4 -Th at rer a , seaeiiiees tes — 
wortant to know whether the material to be used is likely to breal electrodes are man tured vill investigate he 
ywwn rapidly under such alternations and ranges of stress as are 
ely to be « Xperienced The modified Wohler tests employed i! 
experiments eertainl, indicate, if considered solely by then 
ves, that whereas tor a given number of alterations mild steel 
ild withstand a range of stress of, sav + 10!5 tons, the welded 
terial might be expected to fail at about + 6145 tons, a fis 
ch is more nearly experienced in ordinary ship constructio: | 
\s already stated, the material in the weld appeared to bx wv 
irly pure iron, and experiments of repetitive stress show that 5 L“_) vo: ~ 
ught iron bars are likely to fail under a range of stress of 
7 ‘ 
haps + ¢ to 8 tons as compared with mild steel at + 10 to 11 ; a 
[he weld nas te ye deposited electrically and is s ib ect te - 
XK 
(™ 
i < = 
4 | 
} 
- 1 __| 
part 
* Fic. 9 Benpine Tests 
% Rao is nay be necessary, the process of manufacture to insure that the 
OUP Rela, "was ennapee electrodes are identical with the approved specimens 
» Alterations from the process approved for the n ifactu 
trodes shall not be made without the consent of the mmittee 
6 The regulations for the voltage and amperage to be used with each 
size of electrode, and for the size of electrode to be employed with 
L - n . different thicknesses of material to be joined, are to be approved by 
the committee, 
7 The committee must be satisfied that the operators engaged ar 
specially trained, and are experienced and efficient in the use of the 
| velding system proposed to ( employed 
| S Efficient supervisors of proved ability must be provided, and th 
\ | portion of supervisors to welders must be st tted ipp i 
<t\ 
7. B Details of Constru ion 
\ 
.\ 
\\ {% The details of construction of the vessel and of the welds are to 
be submitted for approval 
‘ 10 Before welding, the surfaces to be joined must be fitted close to 
“= a ve ay | each other and the methods to be adopted for this purpose are to be 
~ | Sites ipproved, 
) -- 11 All butt and edge connections are to be lapped or strapped 
7 12 With lapped connections the breadths of overlaps of butts ané 
seams and the profiles of the welds are to be in accordance with tb 
‘ os tollowing table: 
Width of overlay Throat 
Thickness of plate, in scam and butt, in. thickness, in 
, on , , , 0.40 ¢ er 21 0.28 
! AITERNATING-Stress Tests oN Friar STarionary PLATES 40 and under..........0+04- ‘ - 
ee en sis x daedionde nets 214 0.38 
0.80 and under ree rere 2% 0.48 
ns in workmanship; it would consequently be considered So I sb eke oars oe 3 0.50 
ctory 1f the material could withstand a range of stress ot Intermediate values may be obtained by direct interpolation, and 
61% tons. It would appear to be necessary to design the thicknesses helow 0.40 in. the throat thickness is to be about TO px 
joints in such a manner that the amount of work likely to °e™t_ of the thickness of the plate. 


135 A “ full weld” extends from the edge of a plate for a distan 
equal to the thickness of plate to be attached, and the minin 
a welded joint must be either lapped or strapped. measurement from the inner edge of plate to the surface of weld is 
the throat thickness given in the table above. 
14 A “light closing weld” is a single run of light welding worked 


n on the joint is as small as possible, and to meet such a 


LLOYD’s RuLes ror ELEcTRICALLY WELDED SHIPS continuously along the edge of the plate. Such a weld may, howeve 
, be interrupted where it crosses the connection of another membe 
ew of the satisfactory results of these tests, the Committee the structure 
of Lioyd’s Register of Shipping has decided that, under certain 15 An “intermittent or tack weld” has short lengths of weld which 
conditions, electrie are welding may be used in the main structure are spaced three times the length of the weld from center to center 
oI se] gaa : of each short length of weld. Such tack welding may vary in amount 


and have adopted as a tentative measure, the following of weld between a “full weld” and a “ light closing weld.’ 
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16 The general character of welds is to be in accordance with the 
following table 
Inside edge Outside edae 
Butts of shell, deck and inner bottom ] 
iting Lec r Ter Tren Te en { 
; : , - Full Weld Full Weld 
b Butts of longitudinal girders and hatch 
ee Re ee ree Periyar \ 
/ 
c¢ Edges of shell, deck and inner bottom ) 
plating penis a itateniehra Rind amie aos s Light Weld Full Weld 
d utts and edges bulkhea iting ) 
Toe Heel 
e ] es to shell, reverse frames t 
iets apd floors beset et. oe he @ ee 
F Brent £0 GOGRG sk ccacwscwsieces 
g Longitudinal continuous angles...... Tack Weld Light Weld 
h Side girders, bars to shell, intercostal 
tes, floors and inner bottom.... \ 
& REGIMES GEOUES 440 secre tassncsa 
17 All bars required to be watertight are to have continuous welding 
n both flanges with tack welding at heel of bar. 
Is Tl velded connections of beam, frame and other brackets a 
to be submitted for special consideration 
19 The committee may require, when considered necessa il 
tional attacl evond that specified abo nd the welding « 
other parts Is t e to ther approval, 
The rules are ! 0 el ive nature and general 


character and will be moditied as turther experience demands. It 


observed, however, that considerable importance is at 


system of welding, type and process of manufac 


| WELDED TEST 


> PIECE, 
p ry P h 
ai , ' = a — ~ 
4 | 
La ) / 4 Ou 
ee , tS : — s L | & —— = 
| eA d . P\* By 17 
| p| : ups , j ’ / 
g: + | ve So ee 
DADA’ my 7 
— —— wa v T yo . 
” " o» e ” ” 
. =o oe | yoo 
”" 7” t 5 YROUEGH PLATE A 
2 i LLED THROU A A wire ‘4 AG al WN a= = a J 
Fic. 10 CoMPaARATIVE TeESTS ON BEARING STRENGTH OF WELDED 
AND Riverep LvuG ATYTACHMEN4 
ture of eleetrode, and to the employment of specially trained 
operators under 


supervisors ot proved ability. 


KM LECTRICALLY WELDED VESSELS 


The first vessel to be electrically 
aware was the Dorothea M. Geary, a small launch 42 ft. long an 
of 11 ft. beam, built by the Geary Boiler Works at Ashtabula 
Harbor, Ohio, in 1915. The shell, which is of 8-lb. plating, is 
electrically welded throughout, the joints being butted and metal 
lic-are bare electrode used. 

to the shell. 


welded so tar as the writer is 


The frames and bar keel are riveted 
This little boat has been in service in the harbor sinc« 
her completion, and no signs of distress or leakage have yet bee: 
noticed in any of the welded joints. 

The barge recently completed al Richborough on the southeast 
coast of England, and referred to in the daily press as “ the first 
rivetless ship,” has attracted widespread attention. The con 
struction of this barge was the sequence to a long series of suc 
cessful tests on electrically welded joints carried out in England 
at the Admiralty dockyards and elsewhere, and will doubtless 
prove to be the stepping stone between the laboratory test stag 
and an actual full-powered ocean-going steamer yet to be built 

The barge in question is a non-propelled standard cross-channe! 
transport barge 125 ft. between perpendiculars and 16 ft. beam, 
with a displacement of 275 tons. It differs in no way from the 
standard riveted type with lapped joints excepting that the seams 
of shell plating are arranged clinker fashion and joggled to permit 
of horizontal downward welding as much as possible. The hull is 
rectangular in section amidship with only the bilge plates curved. 
The shell plates are 44 in. and 5/16 in. thick. It was ereeted in 
the ordinary manner with service bolts spaced from 10 in. to 15 in. 
apart, and after the joints were welded the bolts were removed and 
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pins driven into the holes and welded up as it was desired to com 
plete the structure entirely without rivets. 
Five welders of considerable experience were employe on the 


work, using the “ Quasi Are ” process with flux-covered electrodes 


After a few initial difficulties had been overcome, a iverage 
speed of welding of 7 ft. per hr. was maintained, including over 
ead work whieh averaged from 3 to 6 ft. per hr. Altogether there 
were some 7000 linear ft. of welding and 3066 holes to be filled 


he total cost of welding, which was £300 ($1500), was made ip as 




















follows: Electrodes, £178; current, £60; labor, £62 It is 
int elpated that thre lara pre porto oft this amou err ot 
hy cost of electrodes could be reduced by some 60 per ! { 
an increased output 
Careful cheek was kept of the total eo ink I il} hours 
of work involved, but a compariso! with that ¢ i Similar rivetes 
barge would be misleading, sinee the welded vessel was purely ar 
experimental demonstration and no attempt was made » snve 
i r to e¢ ol e bv the s ibs ution o ! ets rt 
vhere <= might i ye cheap or aweker ’ , 
Nevertheles eS ited } | ) hon 1 ove 
, % bara 
f) + 
“ “ nd yh He 2 om 
7 : 
ay 
a > re" & > 
| 
| 
i. 
M 6 4 
bit 
Won = - a f a 
yf Vs i i 
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I 11 Resurtrs or Tests SHowInG Retarive Va or Ca IN 
AND Wi DIN 

Since her compiletior she has been engaved l oss-channhe 
service and with a full cargo of ammunition has experienced so 
exceptionally heavy weather, but has so far show) oO signs ¢ 
failure in the electrically welded joints 

WELDING AS AN OCCUPATION FOR DISABLED FIGH 


Apart from its importance to the shipbuilding and enginees 
professions, there is an impelling reason why tie subject of tl 
paper should at least command the sympathetic att 
interested in the future of those men who in the det 
tion have saerificed their physical fitness to return to their to 
means of livelihood. 

In the application of electric welding to ship construction a 
field of opened up 
temporarily or permanently disabled men on their discharge fr 
the service or hospitals. 


useful and honorable employment is 
We have seen that 

arduous task; a man maimed by the loss of an arm or a leg « 
weld as well as the physical giant; it may be that he will we 
better, for such 


welding is not 


work demands the conscientious applicat 
usually found among those whose occupations are limited as 


result of physical impairment. In developing the welded sl 


with all its economical possibilities, we may therefore be hel] 
not a little by the consciousness of directly assisting in the so 
tion of this greater problem of our national industrial econon 
in particular and of humanity in general. 

















Some Twentieth-Century Problems 








By WILLIAM B. DICKSON, NEW YORK, N. 4 
HE one clearly defined issue whieh seems to run throug! dow ear one yrnine in M; 
all history, is the eternal, irrepressible confh het wee Li » for the park gates to be opens _ a | 
autocracy and democraey And now \mern } orm ind throw heir exhausted bodi e damp 
of a world grown weary with the ancie rite between dermis ‘ vanderse the ree ill might, a } ‘ ) 
and autocracy, is facing anew the probl of the age low rest | ft d n Lo ym. 
she answer it? Tl he theme to which vi ) ‘ 55.000 homel men. women and childre , 
thouchts this eve ued I desive te eave te vou. fr “Wi an PRES gee H 
ance that [ expeet to raise some questions to wl } ul not where } head ‘ 
been able to find cor letely satisfactory answer reign of our AI! | ‘ 
Let me read a recent poem by E. E. Miller be 
Four ! Keb ! ‘y | 
) ON or Aunt Tine I open e Ne Yo ‘ ‘ 
Beside 1 oT ression 0 ' 
I st tie d ‘ } dco rw } nounes 
\ git 
ana } What ; =) OOO 000 \t ‘ pper , } 
\ ' t ) e was } mer t} aby O00 
N ! gyling ¢ te re hhene OK ‘ ) 
r —— ecelve tror I ad ot « 
hy ive : \ e} 
l s | plovmer 
| ; \ \ ! 
My gran ) ; | 331 | 
I] ( ' \ ; Lo |? } ) 
e pro ‘ ch | Care I] ors I “ nt, 
Ws ) hye ‘ requiril } . After On y t 
ene yn Ohio Valley ‘ sting x ti 
; | } | - t tte lit 
elphia 0 deptl , 
ere hare 1) e eros , hy | ots , ttle t ' . 
No oO wo. while } ovel ) ot he prob t I » di 
t this ever L tries op ew! a ‘ ‘ : ' : : 
! £ ( i ‘ I 
hit he ¢« ‘ ) rey e changed cone hicl j ld land mad s 
randseo d e. La suppose tl cou re ) til t 
ha thes« itter day he journe rol PP p . itl si rt 
reh, which he made with such toi ourteen <« woe han we lge tl ‘ 9 
be made en hours in luxurio ( That inste the ania 
( row ed by the oxtean a fond at the ne = The Declaration of Independence pn ) 
nk cn an ates rectors would dtaw 0 doses © hright of every hu bei 
plow | ' acre SeLer utes and that wher wr ‘ pul 0 } Dpwess | woul ( ‘ 
poe it would be reape hound, threshed ind sa ‘ ) rression To rei “the attainme 
nieuw power, 0 hat ‘ itl s labor wo ld be equi > th reasonani opportu ty Tor its attainme 
men of his tim natead of the slow hand process James Mackave has said * Evervwhere 
rding. spinning. and v 7 of cotton. wool and es fe is sacred, that liberty is saered, but where 
would be tilled with power machinery that would 1 _ appiness s sacred?” And vet, it Is OnLV Hecaus ' oO 
rroduet of 's labor a hundred fold. That all of the crude ‘® happiness that these other things have a trac 
ances of this time had been sup rseded bv ft arvelo You may be surprised to have me name as one o 
saving devices with which we are so familiat wial unrest in our day the modern factory s e! é 
hat would have been his conclusions as to the state of soci customed to hear extolled to the skies as on nl 
ch his grandson would be privileged to live? Would he not evidences of our progress toward a higher « a ss 
been justified in looking upon it as a golden age an ac approaching this subject with a good deal ot hes ‘ 
ch the curse of poverty had been finally overcom An age i iS BOL Caay 60 reason this problem to a satistacto 
ich no honest man. willing to do his share = the eommunit It is my earnest belief, however, that the man wl! iv at 
ed ever have any apprehension of want for himself or h for the best years of his life, is a mere cog 11 ' ie ze 
’ Tas such a state been realized? It not, why? ganizations which go to make up our modern factor 
tin MeCarthy. in his History of Our Own Times, tells of bound, in spite of himself, to be stunted mentally or 
horrible conditions under which women labored in English physically by the dreadful monovwny © his task 
mines, when the seam of coal was so thin that they had to L have in mind such operations as wire-nail factorie- ere 
vl on all fours for fourteen to sixteen hours a day, dragging amid the e aseless deafening din, a man stands tending a 
them the trucks loaded with coal. And this condition existed machines pouring out an endless stream of nai How cl 
enlightened reign of good Queen Victoria. pride of achievement can be associated with such a task; « ven 
remember on my first visit to London, looking out of my hotel ‘W°T® the workers in the dust-laden, lung-destroying cem« = 
‘ ; and fertilizer works? 
e-President Midvale Steel and Ordnance Company, 14 Wall St The village blacksmith of our fathers’ days who would ye a 
ress delivered before the Philadelphia Section of Tue American horse in the morning and make a chain or build a wago he 
s 'Y OF MECHANICAL ENGINEERS, January 28, 1919 afternoon, was a better all-round citizen than the man wh d 
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all day shut out trom sunlight and fresh air, feeding some auto- 
matic machine, in the product of which he can have little pride. 
And this is not beeause the old-fashioned blacksmith was inherent 
lv a better man, but because of the inevitably narrowing effect ot 
modern factory work. 

I believe this very thing of which we are so proud is full of 
menace to our civilization, and that there was more of the joy o! 
living among the rural population of 100 years ago than there is 
among a large proportion of the factory operatives today. The 
most important raw material of our factories is never mentioned 
in their system of accounting, namely, human lives and characters, 
but the finished product is made up of these elements just as really 
as of wood or steel or cotton. Cheap factory products would seem 
to be a vital necessity to our civilization, but if in producing them 
we are debasing our manhood and womanhood, 
pity ol 


ves, and oh, the 
must include our ehild workers also,—we are 
paving a fearful price tor them. 


it! that we 


In the mechanical arts, the world has progressed more in the 
past century than in all previous recorded history. If George 
Washington could have invited the Pharaoh of the Exodus to visit 
his plantation at Mount Vernon, he could not have shown him any 
advance in the art of agriculture over his own time, and with the 
exception of gunpowder, printing and the telescope, he could 
have shown him little or no advance in the mechanical arts. The 
steam engine, the cotton gin, the spinning jenny, the power loom, 
have revolutionized human life since then. 

Most of the marvellous advances in applied science have been 
made in the memory of men still living,—such as the sewing 
machine, telegraph, telephone, phonograph, electricity in all its 
branches, internal-combustion engines, dynamite, airplanes and 
submarines. 

In view of this wonderful acceleration in material progress, wt 
should not be surprised to find a tendency toward a_ similar 
progress in the domain of human relationship, which, in some ot 
its aspects, is as startling as were some of the inventions I have 
mentioned, 

It is the tendency of the average business man to mistake mere 
inertia for true conservatism, and it is a sad comment on the power 
of inertia in human affairs that great advances in the science ot 
human relationship seldom are achieved as the result of calm 
reasoning, but usually under the pressure of dire necessity or 
public danger. An English statesman once said that the British 
Parliament had enacted many just laws; but that it had enacted 
very few because they were just. 

Many wonder at the social unrest which is so much in evidence, 
but as I contemplate recent history such as I have mentioned, my 
wonder is—not that men have become aroused, but that they were 
able so long to remain quiescent under such conditions. 

In a completely natural society, every man, by reason of close 
and continuous contact with land and other natural resources 
would be an independent, self-sustaining unit. When a man has 
left this natural condition, whether voluntarily or otherwise, and 
has become the servant of another man, or other men, he has 
given up a natural right, and his employer has assumed an 
equivalent obligation. The fact that neither the employer nor the 
employee has been conscious of this exchange, and that both may 
have acted from purely selfish motives, does not alter the elemental 
fact, which, in the great national aggregate, constitutes the great 
unanswered problem of modern times; the elemental fact that is 
at the base of all social unrest. 

The saying, “ Taxation without representation is tyranny,” 
sentiment back of the American Revolution. 
Whether money is taken from a man by unjust taxation, or with- 
held from him by an unfair wage system, the principle remains 
the same. Lincoln, in one of his famous debates with Douglas 
said: “A house divided against itself cannot stand; this nation 
cannot continue to exist half slave and half free.” 

Political thinking has advanced with tremendous strides since 
then, so that as a result of the war with Germany, the nations 
seem ready to say: “ This world cannot continue to exist half 
democratic and half autocratic.” And while this is true in the 
domain of polities, it is no less so in industry. Our past history is 
full of instances where men in control of large aggregations of 


epitomized the 
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capital have been guilty of grave abuses against the public welfare 
and against the most elementary principles of morality. These 
autoerats of capital have been partly balanced (whether as an 
effect or a cause, would depend upon your point of view) by 
equally autocratic and irresponsible labor leaders, who have not 
hesitated to use force in its vilest forms in order to win their 
ends. 

I do not unreservedly denounce the use of force, as to do so I 
would have toe include in such a sweeping condemnation some of 
the noblest of mankind, who, as a last resort, and to redress just 
grievances, have not hesitated to use it. But this, which should be 
reserved for the holiest labor 


uses, has been prostituted by 


demagogues to achieve the most trivial ends. The only way out 
of this senseless conflict between capital and labor is for employers 
to realize that the day of industrial democracy has dawned, and 
that “ The establishment of wage rates and other conditions of 
employment without representation is tyranny ” also. 

Much has been done by benevolent employers to improve work 
ing conditions, but however conditions may be improved, the right 
of the workmen to collective bargaining must be reeognized as a 
legitimate outgrowth of American ideals. The individual work- 
man, dependent on his own strength and resources, cannot hope to 
bargain o.- equal terms with the corporation. If he cannot do so, 
and is debarred from association with his fellow-workmen, he is 
no longer a free man but a serf: and the serf has no place in the 
future of America. 

Many years ago a noted steel man was asked which was the most 
important factor in his business, labor, capital, or management. 
His reply was in the form of a question: “ Which is the most 
lnportant Whilk 
clusion as to the equality and interdependence of these three fac- 
tors has been generally accepted as a theory, in very few in- 
stances has it been given practical effect. 

I believe that the greatest task to which American employers 
must address themselves is the devising of practical ways in which 
labor can be given the full recognition to which, as an equal part- 
ner, it is entitled. 


leg on a three-legged stool?” the above con- 


I make this statement with absolute confidence 
in the fair-mindedness of the American workingman when he is 
fully informed and is entirely free to act. If I did not have this 
confidence, I would despair of the future of our free institutions. 
I believe that one of the first steps necessary to inspire the work- 
men with confidence in the sincerity of the employers’ recognition 
of the proper status of labor is the adoption of a fair system 
of collective bargaining. I am glad to say that the company with 
which | am connected has recognized this right, and has estab- 
lished what I believe to be the most democratic system of collective 
bargaining which has ever been devised. 

Some of you may ask what is to become of the sacred freedom 
of contract under such a system? I answer—The same thing 
which has happened to many other seeming natural rights which 
the individual has sacrificed for the common good. 

Consider for a moment the natural rights which you have re 
signed as compared with the residents of Philadelphia only two 
or three generations back. Can you imagine some doughty indi 
vidualist of those days submitting suddenly and zracefally to all 
of the laws and ordinances of the municipality, the state, and the 
Federal Government, to which you give not only obedience, but 
also assent? Would your great-grandfather have tamely sub 
mitted to compulsory vaccination, to restricted child labor, to «he 
haughty traffic policemen and your one-way streets; to all of the 
restrictions on your personal liberty which you recognize as essen 
tial to the common good? None of these questions ean be an 
swered separate and apart from the problems of our complex 
civilization. 

I also believe that as a further natural development of demo 
cratic ideals, systems of profit sharing with employees must b¢ 
worked out and adopted. One of the earliest records we have 
of the employment of one man by another for wages, is that o! 
an Arabian sheik who employed a young man to eare for his flocks 
It is interesting to note that while at first he was a mere hireling 
the relationship eventually changed into one of profit sharing. ! 
refer to the story of Laban and Jacob as recorded in the thirtiet! 
chapter of Genesis. If you look this up and find that the em 
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plover “put one over 


ou his emplover, I hope you will not on 
that account cor demn the principle. 

No system could be devised which would be applicable to every 
industry, 


but this basie prineiple would be common to all. Capital 


ean, with reasonable eare, be invested so as to return, sav, 5 pel 
cent, with litthe or no risk to the principal Where it is invested 
1! i business where risk of depreciation or loss of the principal 
Is a constant Tactor, as it is In most industries, it shoul i\ hie 
first call on the profits to an amount in excess of 5 per cent to 
fully cover this risl This pereentage would, of course, diffe 
widely trom that o ational bank stock up to the manufacture 


} 
Ol eXplOsives 


If I were asked to suggest a tentative plan for the 


verage well-established steel] company, I would first give the 


stockholders 10 per cent or 


their stock and divide the 


this amount equa lv between the stoekholders and the emplovees 
ineludi the mar iwement 

In other word capital, management and labor are each entitled 
lo ware at current rates, and to a sutlicent share of the pront 
to insure permanene, Capital, under the example cited, would 
recerve per cent as wages and an additional 5 per cent as insur- 
THe Management would receive salaries which, ably. 


presun 


would be large enough to enable each person to avail himself of 


odern life, accident and health insurance. Labor would receive 
wes at current rates and would be insured by the workmen's 
mupensation law, maintained by taxation of industries Atter 


he payment of these wages and insurance, the remaining prot 
uld be divided equally between capital on one hand and mar 


remel and labor on the other 
(And now, in conelusion, in what spirit shall we deal with thes 
problems—that of elass consciousness, or in that broader spirit 


human brotherhood which is so gloriously set forth in the writ 


“With malice toward none 


rs oO] he 


loving-hearted Lincol: 


one of the Wisest of the rormer Course 


Kaiser, in a recently published letter ridiculed the idea that 


erieans as a nation were mammon worship pe rs, and expressed 
} ] 


ion, based on long lose business assov 


op years ol ¢ ition, that 
vere, on the contrary, above evervthing a nation ot idealists 
rue in the 


e Civil War, waged for the 


past, we need only to point 


vrreat ideal ot humar lreedom: 


aul Wwe pPlaved e Boxer Rebellion, In returning to China 
hare of the ndemnity exacted from her: the Spanisl War, 
d the intolerable conditions in Cuba and to establish her as 


I-governing nation: and lastly. ou part in this great war i 


efense of civilization, in which we engaged technically. 





per 


hecause our legal rights 


were violated, but in fact becauss 


ecognized that it was a death struggle between autocrae 


democracy, and one in w 


byl part or be forever put to shame 


iwh the le adit ha democraey must play 


America 


employers 


in this holy war, in which the ideals for which 


ousi 


been SO Clo} 


s have triumphant, the sons of 


orkmen have marched shoulder to shoulder. and manv of 


leep together today in the same patriotie graves in the soil 
ince, hallowed by their sacrifices. Let us, 


itherhood. grapple with the problems of peace and help to 


in the same spirit 


the dawn of an industrial demoeraey which will give fuller 
m to the thought expressed by Burns: 


The rank is but the 
\ man’s a man for a’ 


guinea 
that 


Statuiyp 


peaker pretaced his address with a brief statement of his 


nee in order to show that he had at least had the oppor 
to study certain present-day social problems at close range. 
g when a boy as a manual worker in the Homestead Steel 


\ he had been fortunate in receiving rapid and continuous 


on, and eighteen years later had become one of the junior 
‘ me partners. He had been vice-president of the U. S. Steel 
‘ ration for the first ten years of its existence. In 1915, after 
‘ retirement, he had returned to active business life as at 
0 of the Midvale Steel and Ordnance Company. 

ad been reproached for his attitude on social questions by 
ends and associates, and had at one time or another been 
Ci 


soelalist, ar 


anarehist. a Bolshevik, a radieal. He was 
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vlad to be fermed the latter, howe el provided that (iladstone’s 
definition was accepted: 

Conservatism Distrust of the people, tempered 

Liberalism Trust of the p ple, t ed by , 


A Radical \ Liberal in earnest 


He wanted to disclaim being a mere sentimentalist He had 
had to deal with hard facts a his te, and e beheved that he 
wis able to keep his 1eet o1 thie round, ever rt hire by wi} ioht 


; } ; +} tlond 
SCeCTH oO pe ln ne flouds 


Readjustment of Labor 


Keadjustment Committee of the 


HE ad mimi 
facturers’ Association of 


the labor conditions In Maryland \ 


Merchants and Manu 


Baltimore has rendered a report on 


brief summary ol their 


remarks and suggestions, which were classified under 11 different 
eadings, 1s as follows: 

1 Right kind of man can get a b. Employers now are not 
driven to the extremity of submitting to anv kind of labor as dur 
ing the war, and they can expect in return for a high wage an 


equal measure Of productiveness. 


2 Vo use to wk for war wages in normal shops. Times are 


normal again and workers cannot m reason expect the excessive Ly 
high wages of munition and other war plants 
3 Vust beat down the high tof living. 


ial to brir 


Alliance of capital 


I reductior Fi oo 


and labor is absolutely esser 4 about a 


prices 


$ Hou 


Proximit 


about the soldier laborer How could ] he handled 
v of military places to Baltimore causes many of the 

‘ hare d soldi rs to pass through the « ity on their way 
plunge into pleasures and and find ther 


accompanying excesses 


selves stranded. Then they look for work under conditions to thei 
disadvantage. This demoralizes the labor market 


5 Must r 


that the public, through some community committes 


employ resident returning soldiers 


apprised of all those employers who turn their backs upon the 


who responded to the eall of their country 
What to d fo take car of th “nem jed. If inempio 
ment becomes omimous, it becomes a communit\ problem, and the 


and the t 
' 


mprovements and shon'd offer work to those 


state, the city counties should work out plans 
who might otherwist 
suffer 

7 We 


these women were induced solely by patriotic motives to take jobs 


men workers wl) do not have ft wor for a tiving If 


during the war, why will not the same lofty patriotism, in times 


ot peace, induce them to surrender the jobs in favor of men and 
other women whose famil 
ound? 


S Pet 


ivers, 


ies will go hungry 


if employment is no 


urningd munitions and shipbuilding wmorers ut f 


wn 8 During the urgent days of the war great patriotic 
unde 
1) 


| else in order 


lrives were made all over the country to make workmen 


stand that it was their primary duty to give up a 


t 


to promote rapid making ol 
That 


who seeks a return to his old employment under terms and cond 


munitions and the speedy building 


ot ships. 


being true, the munition worker or shipbuilder 


ions commensurate with the peace situation is entitled to consi 
eration ahead of the out-ot-town man in itor 
) Not fair to fill the places of local labor with s lier 


’ . pam 
long elsewhere. lhe 


resident soldier makes application 


committee is ol Opinion that 
ior employment to a local 
United States Employment Service, that Service should endeavor 
to place him at work in the city or state from whence he eam 

10 Industry should not drive labor into the arms of dangerou 
lies. Only a genuine codperative relationship between industrial 
employers and labor ean prevent a closer alliance of the Nor 
Partisan League, an organization of radical agriculturists, with 
industrial labor. Narrow-minded policies of American emplovers 
will precipitate the spread of the socialistic tendencies that have 
sripped North Dakota. 

11 How to make high wages certain. Employers are willing 
to pay an average wage to an average worker, but why should not 
the worker be allowed to progress in the range of his wage ear 
ings in proportion to his individual productive powers? 








The Engineer as a Citizen 


His Civie Responsibility and Relation to Legislation, to Administration, 


A Symposium on 








to Public Opinion and to Production and Distribution 


WELL-ATTENDED meeting of engineers of the metro 
politan district was held on the evening ot Mareh 26 at 
York City, the 
of the gathering being the discussion of the place and 


the Engineering Societies Building, New 
purpose 
duty of the engineer in the community. The meeting was held 


under the general auspices of the New York sections of the na 


tional mining, mechanical and automotive engineers’ societies, and 
the members of fifteen other engineering and chemical societies 
were invited to attend and take part in the discussion. Gano 


Dunn presided and introductory addresses were made by Philip 
N. Moore, Calvert Townley, Nelson P. Lewis, Spencer Miller and 
Comtort A. 
one important result of which was that resolutions were adopted 
the New York 
sections of the 


organizations. 


Adams. An active and extended discussion tollowed, 


looking to organization ot a local 
the 


engineering 


engineering 
national 


Abstracts ol the 


soclety composed ol local societies 


and of other local 


addresses and the diseussion which tollowed thei presentation are 


given below 


The Civic Responsibility of the Engineer 
Puitir N. Moor 


The engineer, waking from long sleep of indifference and sel! 


content, satisfied with himself in his protessionad successes, has 


suddenly waked to the fact that he is not politically potent. He 


has not counted as a class politically because he has not served 


politically; he has not, save in rare cases, 


develope d in himselt 


the political sense. In the professional heart-searching, momently 


the dominant mood, he seeks the reason. 


Broadly speaking, the answer is plain. He has not cared enough 


to exert himself personally or professionally to attain an end 


which now at last seems to him worth while and vital. 
Given like 


heredity and culture, there is no inherent reason why 


an engineer should reaet differently from any other citizen to thé 
patriotic call or civie responsibility. 


him 


But, unfortunately, things 


have combined to leave too often unwanted and unealled 


What are these things? 

First, lack of local attachments. With few exceptions, the engi 
neer’s tasks are seattered countrywide, or worldwide, and mostly 
are those of construction, which, completed, he goes his way to 
little 


gather with his fellows, or to think in terms of political or na- 


build again. He works under strain, he has time to for 
tional interest and service, save as great emergencies come, like 
that of 
feels little sense of civic duty and finds less opportunity for par- 


ticipation mm national questions. 


the late war. And without local responsibilities a man 


Second, a large proportion of the total body of engineers serve 
the great business consolidations, many of which have interests 
adverse to the public, or by their very size induce criticism and 
political attack, and in self-defense they think they must hold 
their staffs to strict neutrality on all public questions. 

Third, the engineer’s training has failed to teach that the great- 
est task of all is the ability to persuade men, and unwillingness 
or incapacity to enter public discussions, either through modesty 
or lack of readiness, have held him back. False professional pride, 
and the same indifference which holds back many high-class men 
through unwillingness to mingle with and rub shoulders against 
the great majority, have also deterred him. 

Fourth, the past habits of the great organizations which the 
engineer forms (and which voice his profession) to hold them- 
selves aloof from political affairs as collectively unethical. 

What shall be the remedy for the engineer’s isolation? It is 
within himself. He must realize that the duty is in him first and 
then in his society. By virtue of his exact knowledge of the 
things which build so large a share of civie affairs, for so much is 

















engineering, he is particularly fitted to render expert advice and 
SCTV1ICe, 
We need fearle ss nen Who on e lharke una trou the 
ousetop shall proclain to the world Tha the beginning 
of history brains have ruled brawn; that the In deserves, and 
in the ultimate will inevitably receive, greater reward than the 
hand; and that any proposed condition whieh puts brawn over 
brains plans the pyramid on its apex and 1 ssuri me of 
unstable eq ulibrium 
These are a few of the things we can preach, and because we 
fear no political backtire. We have no fences to mene We ear 
stand in the open and say everlasting trut] ! time will 
} 


come when some ten may beleve then 


The Relation of the Engineer to Legislation 


C ALVE i low N LEY 

What the attitude of the enyginect should bn mW al if ‘ on 
s a question that has been debated with consider ! 
many vears. Opinions differ widely, and range all the w 
that of the ultra-conservative, who believes the Q r 
should have not whatever to do with legislation or po 
to that of the ultra-radieal, who thinks that he should dir 
legislation—in fact, that no government ] 
cised except under his direction. 

It may help us to visualize the present 
bri ly one or two of the wavs in which engines) ed 
to influence legislation heretotore. In 191] \ 
of Eleetrical Engineers, on invitation from 1] Natio Wate 
Wavs Comnussion, sent a committee to Washingto »a Ci 
fore the Commission. The committee was assisted b sper 
advisor, committee, and hie ld several meeti rs the re procees 
to Wa hington in order to determine ist 
policy and what sort of a presentment the \ shou 
decided that the committer should conhine itseit strictly to sti 
ment of engineering and allied facts which engineers were pr 
culiarly competent to testify and which were beyond the field 
controversy. They were instructed to retra ) yr 


views as to the wording of any 


regarding legal matters. 


New York stat 


engineers and which aroused the 


In 1911 a bill was introduced in the 
to heense alarm and stirred 
the strenuous Opposition ol the four national engineering societ 
A joint committee was appointed from these 
the Institute of Naval Architects and Marine 


This committee sent a strong representation to Albany, which ay 


societies, and tro 
Snemeers “us We 
peared before the Legislative Committee and vigorously oppos 
and assisted in deteating this attempted legisla 1oOn It was tou 
desirable to take somewhat similar action again in 1913. Fee! 
that it would be advantageous to have some means of cooperat 
umong the national engineering societies, this committee was « 
ng 


tinued under the title of a Joint National Committee of 
ing Societies and continued to serve for several vears, 18 activil 
rislative matt 


however, not by any means being confined to | 
One of its functions was to serve with respect to the Natio 
Engineering Congress held in California in 1915, and out ot 
grew the discussion which finally resulted in the organizatior 
the Engineering Council. 

May 1 
It has been in receipt of many requests to favor or oppose le 


The Engineering Council has been in existence since 
lation, and this legislation is by no means confined to questi 
of engineering, but covers every sort of subject from the fix 
of a minimum wage for labor up to the organization of the Ai 
for the conduct of war. 

The Engineering Council was created to speak for its cor 
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vent vere ‘ mutter of common concer io engineers and to wy ting conditions, a torm ot co on governmel rele ted 
afford a means tor joint action when desirable Its by-laws g¢ inder which the entire management of the « 
ito Wels t wie, and there have beet no limitine mstruetion placed in the hands of five mer sO weet l ! 
] wed tf delecate y\ thre appomting bronchi The C oune hie vithin a adoze! t hig peen ¢ opted b pout tour red 
| ‘4 
herelore }t ‘ etermine upon its own line ot aetion. and it ties and tow) vithin the United S 
1) 0 i | hole be resper o | 1O13 1) oO we ern pted 
The { ? | ‘ bi ? ‘) ? 
| ‘ ive »>aO Wilh this questio ' ead oO ( ) 0 ‘ ‘ eles 
eal | earnest] oul » ore he ¢ ‘ ray ) ly ( ) ( 
ale 0 \ ( ! and therefore I r Wp ‘ 0 tor ‘ 
(dt « « belreve in o ‘ \\ hich hae ‘ 
‘ ! nit ate ’ a ) ! “ ‘ elop ymub ‘ 
t? ‘ ‘ ? lil hal i! ) rT ‘ ‘) ‘ ‘ ‘ he! \ i¢ i 
ia] thine ‘ en" ! ol I e TeSpoO! ! ‘ 
‘ 1 ) ; ‘ i ‘ ol oO el 1) ( ') cr ¢ ecu ‘ ‘ ade! ( 
hich o VO place oO oceluDp S| ‘ n ‘ ) () | 
ml bo echnieal men, speaking o1 wit! bera erating under sc ‘ mo I ‘ i er ! ‘ 
cert 0 tot proper dignity revarding hiects whi as been able oO secure ! rrmatior to the re IS ¢ ) ‘ 
the itolue ‘ ‘ is qual ed to Den wpen, o7 sha we nd tra ing ot SS ¢ tthe } ! t eli en 7 ) 
mo bene ft somewhere from 30.000 to LOOQ000 « e wii tollows 
ea cor ‘ nterest lial desire to exert potlitlieda rere r ) 
. 0 3s y 
i ” ( i rntlee yr ‘) ‘ } 
| would ke to think that ve could combine these two pPosillo (; minor eit ofl 
a ] ; 
7 ( | e that we eannot Perso | y | bheheve Wi > general bi 
1 . t 
ould not tr oO influence ecistatiol which coneert is O1 A , 
e nalist 
| + } 1] 
yer ty ‘ neler ‘ ‘ ix i " we sho ad eoneel rete as 
S lag (tl i x 
‘ ! pene ‘ nes ape hereb ine bette sident , , f 
“et ? rove ette s £ t t t £ scl t 
7 ‘ ‘ ? 
ray a . ’ ° , s 6 : ; 
Phe Relation of the Engineer to Administration Sut what about the training of the engineer to fit | 
’ py B st n essential qu 
: “4 I mie ( i 
’ 
| 
hie rhie se ‘ etl ( e requires ! t ) ‘ Oo ‘ ‘ 
, \ 
‘ I rere i ! ‘ ‘e. ! ue I , 
) ) rhe 1? iW ‘ ! 
" ‘ i« i] ‘ ‘ / 
, y , ‘ ) ‘ i { ? i ‘ t 
I ‘j ‘ ‘ ‘ ‘ ‘ ’ ‘ T 
} ) 
0 ‘ ‘ ) ‘ ‘ 
‘ ’ ’ ‘ ‘ ‘ 
4) 


en of re, we The Relation of the Engineer to Public Opinion 


»>puUbDIEG Huse DUSIT ‘ ‘ re ‘ ) ) rite 
Ire ~ pe of admunistr on the « ! spo I ( s some Ww e ane 
er! r publie-ser e corporations In this exelusio ation would soon pass through other Dar (or ompara 
neer |} elf has ippeared to acquiesce He has been so ‘ savagery and barbarisi It is ele ir. therefore, that 
istomed to doing things when he is told, as he is told, and ndividually and colleetively, should make every possible effo 
he told by those whose tunetion he has thought it to old pubhe opinion in the right direetion, especially at preset 
ermine general plans and policies that he is in no sma to counteract the propaganda of those stirring up class hatred 
responsible tor the idea which has been generally preva Even today the engineer stands, with all law-abiding citizens, fac 
hat the duty of the engineer is simply to earry out the ideas ng the dark cloud of Bolshevism—not timidly, not indifferent 
ticles of others. But if it be admitted, as it must, that what but mm full strength, courage and faith that Bolshevism canno 
monly called the administration of publie business is largely survive in America because it stands squarely against the code ot 
rmulation and execution of engineering projects, why should morals upon which our civilization was founded. 
rineers themselves take a conspicuous part in their formula We observe that the engineer is successful in public life b 
well as their exeention ? cause of his technical training and his upright character. But 
machinery of municipal administration, as preseribed by who may say that a well-trained lawyer with upright character 
harters, has usually been very eumbersome and ill adapted to his credit would not make an equally good publie servant? Is 
et emergent conditions. In 1900 the city of Galveston was it not evident that both engineer and lawyer are needed in publi: 


cally wrecked by a violent storm and tidal wave. The city and political life and are any comparisons advantageous? 


ready in a bad financial condition and the municipal govern A Congress half lawyer and half engineer surely would be sup: 


was unable to cope with the situation. In order to meet rior to one all lawver or all engineer. Do we not also recogt 
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that experienced business men, manufacturers and farmers of 
upright character are also required to serve the nation in Senate 
and Congress? 

What is the relative importance of the training of an engineer 
as one element and his upright character as the remaining ele- 
to find 


* the very 


> Let us look for an answer in the recent struggle 


President Wilson so aptly called 


ment? 
that 
stulf of victory.” 


element which 

The program for the United States involved billions upon bil 
lions of money. Ships by the thousands, airplanes by the thou 
sands, guns by the hundreds of thousands, shells by the millions, 
tanks in hundred thousand lots, and several million men besides. 
A small fraction of these materials of war ever arrived in France, 
and yet both France and England trankly acknowledge that our 
What, then, is the 


What won the war? 


troops turned the scales against Germany. 
Who won the war? 
to the riddle is the same that Napoleon announced one hundred 
“The relation of War is as 
And Marshall Foch only last week said, “ Faith 
won the war.” Both faith and morale are things of the spirit. 
If the stuff of victory at arms is largely a thing of spirit, why 
is it not Are not the 
createst engineering victories due more to perseverance, industry, 


answer? The answer 


vears ago: morale to materials ot 


three to one.”’ 


also true of any victory in engineering. 
good habits, courage, pluck, steadfastness than to simple engineer 
ing training? Is it not the spirit, after all, that wins all victories? 

If the engineer finds that in the complete fulfillment of lis lite 
work about one-quarter is material and the remainder spiritual, 
should not engineering societies make adequate recognition of this 
important facet? Is not morale as important to the engineer as 
to the soldier? 
tion as it is to a military division? 


Is it not as important to an engineering associa 
If these facts are conceded, 
then can we refuse to give the fullest and most complete consider- 
ation to the development of these traits among engineers? 


The Relation of the Engineer to Production and 
Distribution 


Comrorr A, ADAMS 


‘Two of three of the speakers have spoken of engineering educa- 
tion, and the last speaker spoke of matters of character and spirit. 
. have long been concerned with engineering education, and eer- 
tain things have been impressed very vigorously on my mind, and 
one of them is that it is not the curriculum and the subjects that 
are taught that count; it is absolutely and solely the way in which 
they are taught. That is really a conviction so strong in my mind 
that I am not coneerned with the subjects that are taught, but 
vastly concerned with the men who teach them. 

Coming now to the subject assigned to me on the program, let 
me say that the civilized world is today facing a crisis second to 
none within the memory of this generation or of many preceding 
generations. Discontent is rampant throughout the proletariat 
in many European countries, and is spreading rapidly in our own. 

The situation may be stated roughly as follows: Labor feels 
that in the past it has not had its fair share of the wealth it has 
helped to create; it wants, is beginning to demand, and in some 
instances is getting so much, that the balance will soon be a minus 
quantity. 

What are we going to do about it? Shall we sit tight, and be- 
cause we are comfortable satisfy ourselves by criticizing vocifer- 


ously the discontented because of their unreasonable demands, or 


shall we use our brains and training and at least to try to remove 
the cause, and to meet the situation intelligently? We are engi- 
neers, and the machinery of production and distribution is largely 
of our making and largely in our hands; is it not possible that 
this machinery can be so improved as to increase the productivity 
of labor and thus make possible a really living wage and still 
have a fair return for capital? 

“ But,” I hear you say, “that is our normal job—we are doing 
that all the time, and as rapidly as possible; moreover, the United 
States already leads the world in that direction.” 

In answer may I point out a few facts: First, our industrial 
success has been due in considerable part to our enormous natural 
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resources, the cream of which we have been squandering in prod- 


igal fashion, and also in part to our exploitation of cheap foreign 


labor, for which exploitation we may have te pay a very high 
price, as it Is in that group that most of the aeti discontent 18 
found. 

Second, in many of our old established industries there still re 
main many grossly inefficient, almost traditional, processes which 


1 


we accept without thinking, because “it has always been done that 


way.” 

Third, and this is my chiet point, there still remains an almost 
untouched field of possibilities in the elimination of our present 
excessively expensive system ol competition 

One instance of this wastefulness which has come under my 
close observation during the past year is in the field of cleetri« 
welding. Here a dozen or fifteen manutaeturers were each found 
selling welding apparatus under claims relating solely to the chan 
acteristies of the electric machine which supphed the current. The 


claims were so conflicting that no ordinary purehaser or customer 


could possibly come to any sane conclusion as to the best ap- 


paratus to purchase. And, as a matter of faet, even of all the 
factors which go to make up a good weld, the characteristics of 
the electric machine are practically of the least importance 

[ can cite specific instances in this field where the cost of ac 
complishing a certain result was two or three times as great 
the reasonable cost might well have been, and others \ 


the whole expense involved was practically thrown away; and al 


though the problem of the electric weld is not a simple one, stil 


information was available and knowledge was available of the 
art which, if collected together, under any reasonable codperative 
system, would have largely eliminated the wastefulness mentioned 
[In other words, the answer to this problem is well eovered by the 
“cooperation” 


one word cooperation In researeh, mn standare 


tion, and even in some eases in design. 


The chief obstacles to this are traditional fears as to the los 
of independence and initiative, and the distrust of our competitors 
I only wish that I might by some telepathic process convey to you 
my firm conviction after some experience, much thought and 
study, that these fears are largely ungrounded, that the result of 
such thorough-going codperation as here urged is sure to be 
gain to all concerned, and that under such a system real merit 
would prevail even more than now. 

Finally, may I add a plea that we engineers, whose normal wor 
is so much concerned with organization in industry, accept as 
part of our responsibility as citizens the broader problems relat 
ing to the organization of society, that we face the facets fairl 
and prepare to take an intelligent step forward, rather than wa 
until the great tank of discontent has 


to erush us and all that we 


gained momentum enoug 


represent. 


DISCUSSION 


S. N. Castle, who opened the diseussion, said that the speaker 
had truly voiced the feeling instinctive to the engineer—the 
sire to serve. But to enable him to serve others, he 
serve himself. At present a hedonist in his individualism, | 
must learn to present, as an engineer, a single and united fro1 

This must undoubtedly come through organization; but hov 
what? Highly differentiated though the engineer might be, 
lawyer was far more so: yet he spoke as with one voice—as 
lawyer, and with and through his bar association. 
the merchant who also had his associations and chambers of co 


must fir 


Soo, too, ¢ 


merce. The engineer, however, still talked confusedly, with mar 
tongues. 


} 


The problem, he believed, was susceptible of four general si 
tions: (1) A merger of the existing societies into a sin 
national organization (with such local sections as appear dé 
able) capable of serving equally all technicians, whether artis: 
mathematical engineers, applied scientists, or research scienti 
in other words, create definitely an Institute of Indust: 
Sciences ; 


(2) a New York engineering society or metropo! 
association of engineers, comprising the New York section of 
national societies and local engineering societies; (3) a j 
engineering council, to be composed of definite delegates 
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the New York sections or local societies: and (4) interloel ing 
committees in the national societies. 
Daniel Turner, in diseussine Mr. Castle’s reeommendation 


irged that no new organization be formed, inasmuch 


able organization already was in « 
“Why not let the American 
the standard bearer of the 


t ?”’ he said. “ W 


eveties 


Yistene 


Association of Engineers become 


affiliated and united engineering so 


> WI 


iv not he Ip to establish its destinies 


start another organization, which me 


ans more differentiation ane 
still turther dispe1 ion of our energies? Sservies ne thing 
being servants in the tuation is quite another thir C 1 he ) 
ot the situation point nevitably In one adirectior Lhe 0 
one answel In squads, a ot our ettorts, Ish aS In the p ire 
doomed to la |: as a vreat ari \ OL enginecrs we would D rl 
sistible 
Krank Skinner believed that the national and local method pr 
posed by Mr. Castle could be combined. There were already 
several hundred different organizations for the 50,000-0dd acered 


ited engineers of the country, and he urged a federation of thes 


rather than the tormation of a new body in which the rivalric 
and just pride of the now existing societies would be lost. he 
engineer was he who actually carried to successful fruition the 
work of the designer, the mathemetician and the pure scient 
ind the Association of General Contractors of America, recer 
formed in Chicago, he believed was better adapted to deal w 
their necessities than any precedent orgar ation 

J. Kk. Johnson, Jr., made a plea for a change in the curricul: 
of the engineering schools in order that more attention might bs 
paid to the human side of engineering and to the subject of 


nance In the matter of organization he believed that both the 
national and local societies had their proper piace in the scheme 
of things The Engineering Council was an associated activity 


that should iM endowed with rreatel power, nade more national 


n its 
the work 


H. A. Pratt told of the 


ations of engineers of all branches i 


scope and composed ol men who would do their full share 


effective work carried on by local asso 


Francisco, Cleveland 


sal 
nd Philadelphia, and urged strongly a similar organization for 
New York City. 

Lieut. the 
whol No 


oubt, he said, the engineer had oceupied a very insular position 


George ». that 


unrest. 


Van Gilder expressed the opinion 


situation could be analyzed as a feeling of 


oward society, and the crisis of the past two or three years hav 


g gone by, he was now confronted with a new crisis which he 


eels intensively, but is hardly able to express. 

The unemployment problem might easily become a menace, and 
suggestion was that each engineering society organize a unit 

r the purpose of studying sociological questions from an engi 

eering standpoint, and that a council of these units be formed 
the discussion of the problems arising at the different local 


anches. 


In order that some definite action might be taken as a result ot 
meeting, C. F. Seott offered the following resolution, whic} 
later adopted : 


WHEREAS, All engineers, as citizens, should invite the fullest codéper 
n; and 
WHEREAS, Complete coéirdination of the engineering profession, as 
essential for the best interests of the community; and 
WHEREAS, It is the this meeting that program ly 
ulated whereby closer codjperation between engineers may be ob 
ed; therefore, be it 
‘esolved, that the Secretary of this meeting be and is hereby di 
d to so notify the secretaries of the several societies or local se 
of the societies here represented tonight with the request that the 
transmit this resolution to their respective local 
bership, together with an invitation to said local membership to 
nt a delegate to attend a joint conference, with a view to organiz 
as to obtain closer coéjperation between engineers, particularly 
een the engineers resident in the Metropolitan District, whereby 
may become more potent in fulfilling their responsibilities as 


S 


hole, is 


sense of 


some 


ral secretaries 


A. Doremus, a member of the Société de Chimie Industrielle 


the Society of Chemical Industry, while not officially repre 
seiiing these societies, was nevertheless of the opinion that they 


} 
At | 


d cooperate in any movement to make the engineering pro 
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essions and scientine pursuits of more Vi I a ] 

Jesse M. Smut! me of e ¢ rtey ‘ ) eri 
| itute ot Electrical | eers and YD one 
ot the earher members o '} Ame ‘ > \I 
hy nee! poke Of the co i ! ‘ 

I bona Clé es br L 

e United Engineering Socie I I 
oclet had been seares more } ry bu 
its constitution wa T hea ‘ 4 , } 
eon ogether under its orga tor \ ‘ r the 
eng ecring prote 1O secmed 0 Liie Lb 

At the request of the chair a letter fr H. H 0 
Montreal, Canada, was read, whi brietly 
tion of the Engineering hl e ot ( l} 
posed of engineers belonging to all branches of tl 
and is the only national engineer ‘ ( I 01 
ganization is such that the society can represent the « nee! th 
equal ease in city, town or provinee, or, ! 
neers in the Domuinior 

Farley Osgood tho hat the p rs 
ere not ol oer CeO! ry i ‘ 

dividual ‘ ( ntere ' 

( ilarly I ( r eng ee ‘ ) 
were to teach them as much of a eurriculu 3; Was nec rv. al 
also find out what the minds of the variou oung men n t be 
adapted to other than engineering I ey ) ) e! 
broaden themselves along these lines also, so that vine ( 
started out in the practice ol their profession the would cart 
in parallel with it some ¢ivie work, some outside i 

As an indication that the subject of the evening was one r 
ceiving nation-wide consideration, Philip N. Moore called atten 
tion to the work of the National Service Committee of the ] ng 
neering Council. “ This Committee,” he said. “ has taken as its 
first task one which is unanimously weleom by ‘ eers 
of the country as a great public need, namely, the establishment 


of a National Department of Public Works, where under one head 
the different engineering functions of the United States ean be 
correlated and which today are scattered under twenty-two 
bureaus and six cabinet officers. In undertaking that task, the 


National Service Committee has ealled a mee ting of dele 


all the engineering societies of the United States of which ther 
can learn the existence, and requested them to send delegates to 
a meeting in Chicago, April 23 to 25, prepared to discuss a co 


crete, definite plan for the establishment of a National Depart 
ot Publie W orks. the 


of the organizations a questionnaire has been issued to all of 


Through one ot secretaries ot one 


the 
organizations interested on which they request organization actior 

“ Further, I happened to learn in Washington that 
itself will be more than gladly welcomed. 


the 
That meeting of engi 
neers in Chicago will probably be the most representative meeting 
of engineers ever gathered together in this country. From it 
] 


your 


speaker personally feels that there will come great good, and if 


advance 


is a great deal of pleasure for him to tell you of it in 


of the publie statement of the meeting, because it may have some 
influence on your decision in the matters now here before you.” 


the A.S.M.E. ¢ 
Aims and Organization, said that the problems 


Louis C. Marburg, Chairman ot ommittee on 


inder discussion 
were so great that the four national societies had appointed com 
mittees on 


development and on aims and organization to 


deals of 


secure, 
if possible, a crystallization of opinion as to what the 


the 


There were hundreds of engineering societies 


the engineering profession and the ideals of engineering 
societies should be. 
in the country and an utter lack of codérdination between them as 
to their efforts along lines of publie service and publie uplift. The 
discussion of the evening should be spread everywhere, it should 
he taken up by all the national engineering societies and by all the 


loeal engineering societies. The crystallization of ideas as to what 
the purposes and aims are to be must be secured before the ma 
chinery for carrying them out can be proposed. To this end he 
offered the following statement and resolutions: 

Around us is a world on which, during the past two ge 


(Concluded on page 496) 











ELECTRIC ARC WELDING 




















By F. A. ANDERSON, 
| 3 ew vears ago that the subject of electric ar 
welding would have aroused but little interest, and vet today 

e art is engaging the attention of many men standing hig! 
I ( el neermne protession, 

At present time electric welding may be divided into two 
general classes, resistance welding and are welding. The former 
hac Inception some thirty vears ago, and has been practiced 
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more or less continuously ever since, gaining in popularity as its 
many appheations have proved themselves valuable. 


In tl 


| this proeess the necessary heat is produced by eurrent flow 
through 


t he otf metals in contact, and when the 
proper heat is obtained the completion of the weld is accomplished 
sufficient to unite the 
This is the tundamental principle of the many 


high resistance 


by the appheation of pressure molten 
masses into one. 
spot- and butt-welding processes in use today. 

Are welding is about twenty years old and was probably first 
by Zerener, the 
carbons of opposite polarity a V 


magnet for toreig the are toward the work. 


introduced who devised means of holding two 


in form and employing an 


The desire | 


electric 


vas thus obtained directly on the metal to be welded, and 

















ta 
welding wire was fed into the are, filling the void and completing 
| 
hic. 3 Pipe END AND FLANGE, READY FOR WELDING 
the work. This early process resembled that of the acetylene 


torch and is rarely used today. 

The next improvement in the art was due to Bernardos, who 
dispensed with the electromagnet and one carbon, using instead 
the work as one side of the circuit and a carbon as the other. 


Abstract of a paper presented at a meeting of the San Francisco Section 
of THe AMERICAN SOCIETY OF MECHANICAL ENGINEERS, February 13, 1919. 
' Electrk 


Inspector, U. S. Shipping Board 
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The are was struck directly on the work, immediatels producing 
the desired heat, and at the same time the weldn Y” wire Was fed 
into the work. This process is still extensively used and lends 
itself most advantageously to many phases ol modern practice. 
It is gene rally referred to as carbon welding. 
A further development was made by Slavianoff who introduced 
; = 
> . c 
\ 
Cc ‘a 
p C 4 
Hy c 
€ ytr . 
Do, as 
hic. 2) Wetping ReQuikeED ON GO-IN, STEEL FLANGI 
the method ot ising the welding wire for bot! stmking the are 
and feeding it ito the work. As a result the welding wire be 


came known as the electrode 3 and the as metal electrode 


It thi 


ever diseussing It thie 


process 


welding, ot most generally used today and wher 


Is oll 


term “ electrode” refers to the metal added 


in the operation and the term “ parent metal * to the metal to be 
welded. In recent vears the term “ are welding” has been unde 
stood to mean metal-electrode welding, and it 1s generally custon 
ary to qualify the phrase when referring te carbon wel 

Ir the past a great mans failures of welds have been lar 


the electrode st 


due to th 


e operator, who did not manipulate 
to bring 


t! Cc pe 
electrode be Ine 


ireut metal to a molten state resulted 


the deposited on but not uniting w th the parent 


metal. since no pressure is added to complete the 

















Fig. 4 Pree AND FLANGE WITH WELD COMPLET! 


As an example of one such failure, the following may be 
interest. A short time ago the writer was connected wit! 
enterprise where diflieulty had been experienced in success! 
expanding 6-in. extra heavy pipe into steel flanges. Fig. 1 shi 
a section through a flange, with the pipe in place betor« 
after expanding. 

This method, however, 
screwed flange and the Van Stone or 


unsatisfactory. 30th 
flanged joint had also 


proved 
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disapproved, and when are welding was suggested the writer wa The weld is then tested | as b 
isk« ‘ ke L sample or test t ) ‘ ( 
| ws the wel r required and Fi > the pipe w 0 ( ! ( 
‘ ind the end mpe beveled to ! nal e \ ( ') } ) 
I ( eld opel iT the othe i ( the \ I ne Clee " 
? | ‘ ol nal 1) ‘ pro cle ( t { we 
‘ } dy ( | } ( diy ! Te ) ( 
| hye , i thy 4 ’ " ThE) 


ld hen iring the 25 per cent weld at 50.000 ) 
In passing, it is of erest to note 
| 
| inufactur plants near P delphia, Pa 
‘ Fy 
| draulie pipe svstem installed, ever ( v} 4 
| 


























‘ 
hy = i 1% I \\ 
ed 
pearance ! » good ma 
‘ ‘ ‘ ‘ showed the own Siheor 
i i.) <4 U.2 1 () tne ( ? 
! ( yt ) 
Mid) . ne at hood 
‘ ho) ) 
test was witnessed by a number of interested parties, b 
member asked that the specimen be giver 
er blow with the full pressure on. This was readily agreed Mic. ¢ 590-Vorr Ratmway Arc-WeELp SI 
ce the workmen refused to strike the blow, the write 
i-lb. hammer and struck twelve blows on the face « salted. A altheush tt tne hens in coreles & Wear and } 
r ter which examination was made and no damag: oint has develoned so leak a: - a I 
er was apparent. Six blows in the reverse direction wet number wes today © we sine olactsie are © 
en without producing any failure of the weld ecuring flanges to pipes and making 1 A other eas 
( nes d then ellent records testify to the ab ( 
re welding W nd the many strains of time and se1 
Many other ex ples ¢ di be resente Phe 
one of parti r interes s it shows the servi 
nder severe conditions 
() ‘ lar ( l6-w a ( ited OLlve ne 
ive ib joint In the eam pipe betwee t 
one manufacturer has, for about six years, used the ar 
proc ( isten it place the ball o s nt ~ ‘ 
tand vibration from the jar of the locomotive over 
joints, tension and compression from the forward and bac} ! 
movement of the train, reverse strain as the curves from right to 
left are made, and an internal steam pressure of about 100 Ib 
Six years’ service has brought no reports of failure. 





As an illustration of the saving in time and money often re- 
sulting from are welding, the following incidents are typical 
The Italian ship Titania had a badly damaged rudder, but it was 
successfully repaired by are welding at a saving of $10,000 and 
4 months 2 weeks of time. One part of the weld was completely 
through the 6-in, by 9-in. rudder post. This vessel was repaired 





in August 1916 and has since seen constant service. 
‘1G. 6 ENGINE FRAME IN Course OF REPAIR BY WELDING Another ease of a broken rudder successfully repaired is 
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Fic. S 


PoRTABLE Mortor-GENERATOR ARC-WELDING SET 


shown in Fig. 5. Here the rudder post was welded into place, the 
This work was done in 


May 1916, and if installed in the usual manner would have ocea- 


sketch clearly showing the operation. 


sioned a delay of at least 6 months, with the necessity of using a 
dry dock. Instead, are welding saved 10 per cent in cost and 
restored the vessel to service 5 months sooner. 

An illustration of 
is shown in Fig. 6. 


the use of are welding in railroad practice 
This is an engine frame broken at a place 
inconvenient to weld. In this ease, however, the repairs 
are being made with the frame still in place. Notice the V 
groove filled by are welding, also the ingenious method used by 
the operator to obtain the desired fillet. He has used the half 
of an old brass lining to which the welding material will not 
readily adhere. 


most 


A report of the electrical engineer of one of the great middle 
western railroad systems accredits to are welding a saving ot 
about $200,000 in one year, This saving was computed freim 


economy in this method over others previously used on the same 
work, and also from the saving effected by the restora- 


tion to service of otherwise useless apparatus. 


class ot 
Since that report 
this road has inereased its number of welding units about 300 
per cent. 

Developments in welding equipment are shown in Figs. 7 and 8. 
Fig. 7 is a resistance grid for use on a 550-volt railway circuit, 
and it is a type in present-day service. For welding with a 4%4-in. 
electrode it requires an approximate imput of 200 amperes at 
550 volts or 110 kw. to produce 200 amperes at about 18 volts or 
3.6 kw. at the weld, resulting in a total loss in wasted energy of 
106.4 kw. 

This type of apparatus is chiefly used for street-railway work, 
and the process has proved so successful that even the high cost 
of wasted electrical energy has failed to eliminate it as a most 
profitable and satisfactory investment. 

A motor-generator of the type shown in Fig. 8 would accom- 
plish the same result with an input of 6 kw., or 11 amperes at 
550 volts. The weight of this unit and portable truck is about 
1800 lb. 

Among the great lessons which the recent war has taught us 
are economy and the conservation of our time, energy and raw 
material, and are welding presents a veritable storehouse of 
opportunities ready for the engineer who will adapt them to 
his own requirements. : 

In the course of the diseussion which followed Mr. Anderson’s 
paper the following interesting facts were brought out. Since 
1906, the Pelton Water Wheel Co. has used are welding for 
very heavy work, in building up large steel castings. In making 
these castings the shrinkage stresses are so severe that the rein- 
foreing ribs are often pulled apart and ruined. The reinforcing 
ribs are therefore cut to allow for this shrinkage and then 
welded. 

In diseussing the relative merits of alternating and direct cur- 
rent the consensus of opinion seemed to be that direct current 
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is the more suitable for are welding. Alternating current ean of 
course be used, but it takes a more experienced man to maintain 
the are, and in practice there are very few that are able to weld 
with any degree of satisfaction. 

In discussing the question, What, in general, is the effect of 
the weld on the character of the metal? it was brought out that 
metallurgists and chemists are trying to arrive at some standard 
for electrodes. It must be 
metal has certain 


remembered, however, that the parent 
that molter The ele 
trode also becomes molten and it has certain constituents 


constituents beeome 


two commingle and torm other elements whiel 


disappear in thie 
heat of the are, are earried off in the oxide, and sometimes, 


strange to say, form a new composition. The advocates of the 


electrodes claim one thing, others use fluxes, and 


covered 
others metals in various proportions, and every one is claiming 


certain results tor the particular method he Iscs 


Classical Education for Engineers 


Mortimer E. Cooley, in two articles published by thé 
New York, April 14 and 15, I 


advocates thie 
broadening ol engineering courses by teaching young engineers 


Dean 


EK venina Sun ot 


three or four years of Latin and Greek, some political economy, 
considerable history, philosophy, a good knowledge of English 
and a speaking knowledge of at least one foreign language, prefer- 
ably Spanish. He said that “the one great need today from om 
educational institutions is training for responsible citizenship ’ 
and rather than give our youth “a smattering of this and that 
so-called practical thmg as a preparation for college” it wer: 
better to prepare them “to be of maximum use to themselves ar 


their fellowmen.” 

The study of Latin and Greek, Dean Cooley remarked, sets fort] 
hefore the mind the civilization and wars of early times and the 
characteristies of the people who developed that degree of eultur: 
which even in this time of tremendous achievements surprises 
for its advancement 

He further emphasized the necessity for broadening the tec! 

differer 
who typifies the cor 


relation of the engineer, in the 
to the 
structive half of our civilization known as ‘ Labor,’ and his equ 
and important intimacy with the other, the i 
directing half, usually 


nical man by citing “ the 
branches of his science, worker . 
provisioning ar 
Thus it is that tl 
connecting link between capital and labo 


termed * Capital.’ ss 
engineer being th 
“there is one phase of the engineering profession . . . which is « 

nation than that of material advance: 
And yet in spite of the “ need of engineering skill in tl 


even broader value to the 
ment.” 
direction of executive matters of state and national problems, 
engineers are unwilling to enter political life, precisely becau 
“our technical institutions much” ar 
knowledge of life and the ‘ humaniti 
almost selfish 


are specializing too 
baekground, 
suffer at the 
laboratory methods.” 


“ vision, 
expense of an concentration 


A new system is being set up in the world, continued D) 
Cooley, and “our international leadership in industry, cor 
merce and political idealism demands superior training for t! 
young men who are to continue the administraticn of our affair 
because “no longer is government simply the administration 
a system of statutes, the collection of taxes and duties and 
maintenance of a military system,” but “it is a complicat 
machine by which the citizens themselves drive forward the gr 
industrial, social, commercial, aesthetic and idealistie entity 
the State.” And so it is that “ our future engineers should sta: 
head and shoulders above the present professional man of tod 
to fulfill their full duties to the nation and to 
citizens.” 


themselves 


Dean Cooley concluded with an exposition of the forees w 
inevitably led the German military machine to its compl 
destruction. The German war diplomacy “could not grasp 
psychology and spirit of other peoples” and “ the specialist 
without his schedule, prepared and learned by rote, was ! 
plussed and conquered when his carefully built plan went wrong 
and found unexpected obstacles.” 

















Relative Corrosion of Wrought-Iron and Steel Pipe 


it the last Annual Meeting of this Sor ety a paper wa I made t me er imb yf ars ago aft ! teel 


presented by Dr. William P. Gerhard ot New York on the , d he 
Kelative Corrosion of Cast Iron, Wrought Tron and Ste po e he «ire ! pid ¢o ¢ 

Pipe in House Drainage Systems. The paper was based on the than of wro ron Y ) é l 

examination of the pipe-drainage svsten n «S tall buildings o phume acid, that e the r) ye re t redueed 

New York City alor the line ot Broadway, " nning at be mney im thiekne . the ‘ ‘ id 

Green a ding at Forty-second street, a « nee Of appro ere CO ete ! | ver 

mate 0 ‘ Numerous illustrations were ro ! " 7) ( } ( , e ¢ ( of 

potae 0 1) 0 roo! ny) Viel hike corrode: ] ordel 0 no vro I i ‘ 

1! ite elles Tt cCorrosior brie 0 0 eben 0 ‘ } ( ( ‘ ner 

dillere Kinds OL materi nve itlo 
Phere were iso Lables tt \ eh were iu ‘ wl ie rie ( ! ( ( ‘ rt ere 

form the data relative to the rious istallatio ‘ vith respec re no ‘ ‘ é yt y! rf 
to the observed conditions Dr. Gerhare eom ) ‘ ! ir wro oO ind ‘ ) ‘ re ‘ ed 
to welcde shee pup ‘ welded vel ‘ 0 ! I ference el »? é , ce 
report peo Vivi co el ‘ ! ‘ ! 1) ell ‘ ‘ ( ! ‘ ‘ 

Polliows The temperatur ror S 
i ‘ Pip e investigation she dL converted i 2300 de enough 
¢ ) ’ rto both i roy ‘ rou ) ) to me re , r \ t he wp ro ‘ } rring 

wh sed to Corrosive action In manv cases ylang er ip of the ilten 1 nder nfiluen hie imé he 

vents showed s« ! ( considerable depth after o eal material com) r the In ro ( r? ca } e iron 
use. Genera sy ug, galvanizing was observed to be some oO separ oO nay S LUSé empera 
what | of a protection aga t corrosion on steel pipes than or ture of the furnace not high enou t e} purified iro 
wroug! ! 1 | 1 ha hye ed does uid The « ! rr burr her 

no here ry ) ! th sur ‘ ™% wD ) ‘ mur | ‘ der \ ‘ ey r é 

compar ( hie riace of wroug) on pipe row rvs 

vanizu el pup how signs ¢ ! wit! () \' ne ! ro ‘ we a 

to 20 vea e} ‘ e life o hop ' ‘ ' ' a r ( 

oO bye rm rdinary b | expell co ot « re ] 
1 ; von P ' o rs become te 
i! } ern ' ne ¢ ole ’ ” ‘ ‘ } ar ' , 

:; r, ex , ' ; ” “ _ 
role t e blac vro r ‘ eM ! by ! ut I I e ¢ ‘ VT r} 
Donnas Fi nstalled 27 vears ago. v o ble ‘ 
he Townsend Buildi 22 ye It v ) Steel, ¢ tt eT 
( ! ) ! ( } “ ‘ ry 
( ’ } re nal ‘ mete i q I 
priyoe i ‘ ( ) I ! t 
‘ ‘ Cones est S ‘ rec While s ite ! sts cor! n due 7 é osure 
ist-iron pip \“ t h better tl r disso rong ack 
MISE ! e purpose na tt ! ! ‘ ro Ww nh exp e re s obt ( Dy me ‘ accel rated 
spect showed i el hpetter ¢o rr ) . sis ‘ ( ( Ps 
! inticipates he objections to a eas ron svste! we ! s 1m} a s ‘ I 
heretotore and corroborated by this investigation. are the S101 s been «ck strate Hbser ons ( , 
ic and unreliability of the ealked joint \ ealked jomt ear oft sheet-iron roofing reported by Mr. R. C. MeBride, of ¥ : 
” considered a permanent one as lone as expansion and town, © 
raction cannot be eliminated (Another important factor to which I will eall attention is that 
ihbstract of the paper was published in The Journal of the eorrosion acts very Capriciousiv, sometimes concentrating rtselt 
tor November 1918, and the paper in complete form has on certain spots (pitting), while at other times and under appar 
sued as a pamphlet ently the same conditions it will diffuse itself over larger areas 
diseussion upon this paper was extended. and the aeeount Several vears ago, tn the Indiana gas belt, two parallel pipe lines 
ollows Is it abstracted form wit dlupheate matter omitted were taken up on account of the ras giving out. Eael line was 25 
ri whol condensed ’ So far as possible witlhy t « 7 miles lor Yr, and the two lir es had beer laid side by side in prac 
tent of the writers tically the same soil and had transported the same kind of ras 
The wrought-iron pipe was 8 it n diameter and had beer 
: . service 18 years, while the steel pipe was 6 1 n diameter and 
Discussion had been in service only 11 years. While 24°, miles (over 99 per 
RGE SCHUHMANN. The discussion of t} elative corrosion cent) of the wrought-iron pipe was still in good condition after 
( rought iron and steel started about twelve vears ago. and to being taken up, 1200 ft. (nearly 1 per cent) was corroded so as 
who have kept informed on the subject the question has t® make it unfit for further use. On the other hand, 14 miles (56 
ibtedly been decided in tavor ot wrought tron when used per cent of the steel pipe was thrown aside for the above reason, 
ordinary working conditions. Unfortunately, the matter 11 miles, or 44 per cent, being still in good condition 
} :; , 
been much befogged by the inve suigations of many experi Wa. W. WaLkKeEr’ « xpress d the opinion that the author’s in- 


ters who have basse their conclus S 1 sO-@; “| accelerate . 
‘ 1 d their ee nelu ons O1 O-t illed accelerated vestigation was too fragmentary to warrant his hroad reneraliza 
c osion tests such as acid tests, ete. 


H he Relative Corrosion of Cast-Iron, Wrought-Iren and Steel Pipe in * Corrosion Tests, Engineering Record, May 20, 1911 
ry, f Drainage Systems, Wm. Paul Gerhard Price 1D) cents to members, ? Professor of Chemical Engines ring, Mass Inst ot rechnol gy, Com 
°Y’ cents to non-members bridge, Mass 
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e superiority of genuine wrought-iron pipe over steel with a galvanized cast-iron drainage branch fitting every 10 ft., i 

Ile 1 said: and a similar extra heavy cast-iron soil-pipe stack. The quota 
In Par. 48 the author speaks of his investigation as having ons furnished covet wks, 2 in., 3 m., 4 in., 5 in. and 6 in. in 

forded .. “an excellent comparison ol the lite ot wroucht iron diameter, ihe ¢ CUS Vv gralval ed wrought-iron iS 
steel pipe under equal conditions to service.” . . . Inasmuch as Lollows: 

oO singel e were samples of wrought iron and steel taker 

. aa? S d ! + y. { 6 
same continuous structure, 1 can state trom my ex Excess cost, per cent 
( nat 1 conditions of comparison were very Inadequate \W ti, 4 \ ” , 
" " . i \ a ‘ ’ ; ; 
sults can be entirely misleading. The tactors which 
contre peed of corrosion are so many and so difficult of = 
: . Li itis pra C3 >t! que 0 ot eorre ( 
ete} il1o1 hat unless two pieces of metal have been subjected ; af 
*: AY hie thor nT Mir. TLanse Lidl 
co) sa comparison as to durabdilly 1s 
: “7 1) ( ha @ ¢ ‘ oO C1 meers who are co ( > 
judge, favors the use o rought iron for plumbing water-sup 
i id Ss en 1 vrenuine wroue ren pip nas . . . 
: . pipes eve houg) eost | omewhat in excess of steel pipe 
“ ts n actual service and under a variety of conditions ; : , } 
; ; Engineers, architect nd contractors have Lrequently questioned 
be much more resistant to corrosion than steel pipe | ; 
7 ‘ the wisdom of using genuine wrouglit-iror pipe because ot Ul 
st Ost ¢ phatically deny. l ea State wilt conviction that 1) } , , 
. ee adaiicnal expense No peclhe prool had peel broug {t whit 
er the wrought iron outlasts the steel, or the steel outlasts , 
: ; ae : , ' would warrant them in spending their elients’ money in this mar 
vrought iron, depends upon whether one is dealing with good ; 
: er. It is of the greatest interest, therefore, to find that Dr 
‘ d poor wrought iron, or wood wrought iron ar om steel. ‘ . . 

. , > ; sae. S se F ' Gerhard draws the conclusion trom his investigations covering ar 
Joun L. Rossrns’. The author's conclusion that genuine inspeetion of the pipe drainage systems in 75 tall buildings, that 
ought-iron pipe is far more durable than steel pipe for house = genuine wrought-iron pipe is tar more durable for ho drainage 

ce purposes does not seem to me to be proved at all. Most purposes than a steel pips A earetul study ot his detailed report 
tests. the results of which showed the wrought-iron pipe to indicates that this «« on is correct. 

petter eond tion than the steel, were made on piping which lt should a understood, however, that the aut or’s investiga 

vas installed when wrought-iron pipe was at its best and steel ym did not cover main and branch vent pipes in the buildir 
‘ its worst. The author’s conclusions are based on the wi » OL ! » al ail iit OL uecess Kioot ver are exposed 
pipe ol today is Ol the same standard as that ilo the Corrosive ae ’ ( OTT the atmosphere and rau I , a d 
d ost o s tests, and make no reterence to the great 1m the oxidizing age) hich t contain, as well as to the corr 
teel pipe of recent vears. In buildings ereeted influences of r 
eat “a :, bask. end 
O \ ago, such a I Avenue Buil yr and \ H. KEN ) hie saper is interes hog a « 
t \ he steel pipe in the author’s tables shows up as “ as verv definite « 5 eet AO = ; 
od, or as “good as new. estigations. For a great many years | hav ed the disc 
\ i NSEN devoted considerabl attention to a dist ission ol sion OL 1 , I 4 ; res tit 
of 1 screw-pipe system of wrought iron or steel pipe, invesugations mysell but without ben Ne I 
~ ron ~p pe Ww h le ( ilked Olnts lor drain 0S] € col aS ! S hor Py ‘ U I ‘ 
. v1 ago belore Siete ] Vus made is wel is Ss ‘ 
\ controversy has existed among engineers about the ré la rather easy to find many example s where wrou - \ ays 
ve vy 1@ ot east 1lron compared to wrought iron or stee] pipe in tinetiv sup or steel, mut ¢ late vears t $s 6COl i 
ouse-drainage systems, but it has been heretofore generally con changed. Evidence collected at random is so very contradictory 
eded, and Dr. Gerhard also coneludes that the life of extra heavy that it would not be at all diffieult, by properly choosing data, 1 
east-iron soil pipe is fully as great as that of genuine wrought * prove that either wrought iron is superior to steel or 
iron pipe. Mr. Hansen’s own observation was that the life of east- steel is superior to wrought iron, whichever seems desirable 
ron pipe for drainage systems has been proved for about 60 to the moment 
70 vears, whereas proof exists that wrought iron has outlived a Sometime ago I was asked by the National Tube Company t 
neriod of but 30 to 35 years in drainage systems. The eriticisms secure various kinds of iron and steel pipe and determine thi 
against the use of east-iron pipe consist of the alleged weakness relative corrosion in a hot-water line in one of the dormitories 
ot lear alked joints, the possible existenee of sand or blow the University. I installed two series of pipes oO mentical s 
holes; and the greater number of joints required. and length, ineluding genuine wrought tron, olack “* wroug 
He said that while the weakness of the calked joints as pointed black copper alloy, ralvanized * wrought.” and galvanized copp 
out bv the author is true to some extent, the very fact of possible alloy. Atter about a vear OT use all of the pieces were in suc 
expansion and contraction of east-iron soil pipe systems at their poor condition that they were practi cally iseless Ni ery ere 
leaded joints is a distinct advantage, especially in tall buildings. difference existed between them. The tests indicated tli 
{ lel vroncht ef ~ : 
One of the chief objections to the use of screw pipes is the SUDeTILO! a Live HACK V 1 I oOo! eel ply ‘ ( 
; ; oan » Sh weet ak 3 1m Ste i ane a f 4 
combination of serew pipe with galvanized cast-iron fittings. The but it might not be unlikely that another similar series of t 
: ; ie ‘ ; : . id was { en oe 
ralvanizing hides serious defects and the fittings are easily cracked  WoWe reverse The ¢ USsiOn. 
by the expansion and contraction of the mgidly connected serew For many years I investigated personally, or caused to b 
; } ‘ tioatad ) ve | } } ‘ 
pipes. He eo; sidered other object ons to be a reduction of the vesuizated, the relative corrosion of pr pre lines of vanous | 
’ : : ] it ; . ; ; ] . ‘ as ] 
thickness of the metal at the threaded ends; the peeling off of the 2nd it 1s my experienc that with modern steel pipe and well-n 
galvanizing at the ends where the threads are cut; the difficulty wrought-iron pipe there is very little if any difference in beha 
of makine repairs: the use of steel pip nipples wl h. if it is under corrosive influence. One of the most convineing eviden 
admitted that steel pipe itself is unsatisfactory, are still less desir- to me is the fact that while practically all pipe lines, both 
‘ . ) - soviet 3 : : i 
able because of the eutting away of the metal in threading; and and iron, include wrought-iron couplings, I never have see 
obstruction to flow in the pipes due to negleet on the part of the self nor has anybody reported to me any difference in the co 
workman in reaming the ends or in allowing red lead to enter the tion of the couplings and pipe in any given line. I have fo 
pipe when making the joints, where it hardens. many individual cases where wrought iron appeared superio 

As to the question of the higher cost of completed wrought- steel, and many cases where the reverse is true. I am inelines 
iron drainage systems over completed extra heavy cast-iron soil believe that Mr. Gerhard’s positive “ proof” of superiorit) 
pipe, the author secured comparative estimates of cost of a wrought iron over steel may hold for the eases he instances, b 

genuine wrought-iron galvanized Byers pipe stack, 100 ft. long, not completely convincing as a general proof. 

Robbins, Gamwell & Co., Pittsfield, Mass. ‘Professor of Mechanical Engineering, Brown University, Providence, 

Hydraulic and Sanitary Engineer, 2 Rector St., New York. x. 2 
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» J. O. Ha hie wuthor mives ilior »> have been con 0 nspectio ‘ I ‘ 
elu Vi hould have i! ded every re i 1 to oO ( ‘ hie > ! Ton " Drsec 
dist usl wroug! ro rom a \ qua i ‘ ‘ lor Tha ‘ ‘ er ( bien 
1 nest ie} W ised no 1 t to « ! ‘ ervic 
om wroucti 0 brie fay peu eu Vile? ( ( oO j 1} i } oly , ‘ , p 
riie ead varie Oo al i! nown degre | e 1 ! ‘ Cc! 0 rr ! 
of wre t iro! known to be very variable, and that in steel of tions of cort on prevailed in the dr 
he kind used for pipe 1 by no means constant That e} he « vie ‘ 
| our own practice ve do not eor er tl rover Ve! oro | ‘ 
rely to be ee] ol rol | wi ! aeter hye No ile ‘ ( 0 ? } 
iil ese and ilico ia i ad also mace ) ) nt I lor ( ‘ 
eX LLLO!l ere ( 
orreo al ‘ iin ¢ ‘ ! ) 
\ eo ource o 
that m | p ‘ ‘ ‘ eorro i) | i i ‘ ‘ ’ ) ‘ 
{ ound wroug! I re Col ad 
I 2 by Lmospheri luences | vtended } ‘ ( ( ‘ ‘ ) ) 
that wrou iro! ree LTrom copper no more eth on had been more ¢ ‘ ‘ ( ) ‘ 
} 1 ] i aT ‘ | T (lee ! Ties | i ’ ] t | 
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practically both materials when the fence was 


Some pieces of each material had corroded through at 
the posts. It 


was the same on 


removed, 


will be noticed that the worst corrosion on the steel 


is in the bottom row, as would be expected. The bottom row ot 


wrought 


ron, howe ver, does not show this iIncerease, probably duc 


the copper contents. This fence was given one coat of black 


paint after erection, with no further attention.” 


» of his discussion Mr. Speller called attention to a 


number of the author’s comments which he contended were in 
conclusive or misleading One ot these, tvpical of three or four 
othe . that two main drainage lines in the Home Lite 
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Building failed after 25 years and that “ these were probably steel 


7 . ’ ” 
hecause other l nes in the ecllar wer fested and found to be steel. 


} 


He considered such evidence to be inconclusive, particularly in 


view of the fact that nearly all piping in buildings constructed 
during the past 30 years has consisted of mixed steel and wrought- 
iron construction, as confirmed by the author’s investigations. 
Another objection, he said, is that “ relative corrosion varies with 
conditions especially as between gases and liqnids, so that any 


conclusion as to corrosion in the drains should be based on a direct 
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TABLE 1 HARBOR WALL RAILING 
Section | d for Experimental Purposes—Post, 4%-in. Pipe; Raili ~ in 
Pipe, |] ted October, 1906. Removed August 9. 1917 
! rh 
I \ 
\ r 
“ d ay t 
\ ~ i? \i ( ! 
Ii 0 111 it OS O20 O55 
So Lid , Os r OOS 
} hoe rag } iy ous O44 
Me 140 s " Oly “ 
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M oe 11 ' ; 01 
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1 " 10 S j TT 
L ] ond LOT ( tir 
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> | 1) 
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Ll} tor Row vo On ea ov oF ‘4e und 
Copper 1 ms Lud 11 ” ony 
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‘A show | t! 

"OT eourse would have been more desirable had there been 
more evidence of this kind and especially trom more pipe from 
the drains of the same buildings. However, the data en eertain 
ly do not support the author’s conclusion as to the interiorvity of 
steel pipe for drains, but on the contrary indicate rprisingly 
little trouble, and what there is, according to the dat: s ut least 
equally divided between wrought iron and ste 

“ Most of the steel pipe included in this report was made over 


‘Full weight’ became standard, and betore 


improvements in the manufacture of modern steel pipe 


10 vears ago betor 
had been 
developed and put into practice. 


in use at that time was light merchant wei 


Much of the drain and vent pipe 
eht with no protective 


coating.” 
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Msc. 2 Ifarbor Wait Pirk FENCE SUBJECTED TO CORROSIVE ACTION FOR ELEVEN YEARS 
examination of these drain pipes and not by assumption and JAMES ASTON, 1n comment on the four references given DN Mr. 


inference from material exposed maimly to atmospheric corrosion. 

drainage 

pipes, as reported in Table 1, as the basis of comparison, but 
cases as No. 58 where thie 

reported as *‘ Wrought iron; could not 


* However, taking all the results of examination ot 


eliminating sueh house drains are 


inspect; no trouble,’ as 
incompetent and immaterial, and ineluding in the first place only 
those buildings where the author was able to examine the pipe 
which had failed or where there had been no trouble, and it had 
been possible to make tests on the drains, we from the 


Table 1: 


find 
author's noes, 


Investigation in which Including addi 
replaced pipe was ex tional cases 
Pipe material and amined and tested or where the kind 
service given, as where no trouble had of pipe is in 
reported in Table 1 been experienced with ferred from ex 


drains, the kind of 
pipe determined from 
tests on drains 


amination of 
otber pipe in 
building 


Wreught iron, good ohd, 22, 34. Ot. { 22, 43, 52,65, 8 
Steel, good “ 16, 19, 20, 28. 71, 73 6 50. 7 
Wrought iron and steel, good. 5, 6. 7. 9, 42. n 38 6 
Wrought iron, failed 63, 1 64, 77 3 
Steel failed a0 ae, 1 31, 40, 3 
Wrought iron and steel, failed 2, 37, 2 2 

ee eee 19 Final total... .29 


Note Nos. 58 and 61, in which report apparently favors wrought iron, 
and 62 and 70, apparently favoring steel, were left out for lack of any 
evidence as to material involved 


Speller, and as joint author of one of them (Burgess and Aston), 
sent the following analysis of these investigations: 

The Aston tests small 
samples only, and was not a test to destruction but solely upor 


work ot Burgess and covered upon 


the weight lost in a one-year interval. Again, it did not refer 
to comparative tests of steel and wrought iron but dealt entirely 


with the influence of different alloying ingredients upon the cor 
rosion loss in the atmosphere; among these was copper-bearing 
material. Wrought iron played no part in the test or in the dis 


cussion of results. 


The paper of Storey covered an examination of old barbed 
noted that 
condition it carried copper, whereas wires which had been de 


While practically all of the 


samples were steel, it is significant that there were a few wrouglit 


wire fence, and he where the steel wire was in good 


stroyed were free from copper. 
iron samples; these were in as good condition as the copper 
bearing steel and they contained no copper. 

The tests of the American Society for Testing Materials deal 
with sheets exposed to the weather. 


Among these are all classé 

of steel and some wrought iren sheets with and without copper 
While some of the steel sheets, especially bessemer steel, hav 
failed, the tests have not progressed far enough to be conclusive, 
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peal hil revare o the relat e durab ! 1 i wro I 0 | e 1 ae 1 ! l I 
ine COP pe wearing steel, er artich 1 -( ( ( rie I 
| . Buel and 1] cite ) ( i il ] ere ha Dee cre ( ( re ) 
products rie est including tull-siz sheets exposed o the inutacture a ‘ ! ( ‘ 
ut tie ! ccompanving exposure ol small samples 2 1 rv 4 ppare} not a ( ysure » cor! ‘ } 
! « for record of | of weight No met nt pipe ( ( neitl 1 
: el , 
cai 
Author's Closure Deof, 
Mi thi ‘ rele! mn his discussion ‘o the que ) ! tM propel 
bie of steel and genuine wrought iron pip ! I O1 ‘ 
}? \ his is a subject by itself, which w r I ‘ ) ) | 
‘ it estigation, no relerence eed be made | ‘ ru fd Stree ev 
on Mr. Hansen agrees with the author VO piss order, ¢ 
oubt ~ for house drainage purposes g' roug! ul nd ) Ol é 
pray ‘ r more durable than steel pips eri I yuna A] proc 
! d, as to whether atmosphere and ‘ le e inve 1) 
‘ oduced the larger percentage 01 } 0 er 0 er ( 
ervice, 1 irdless of whether the ( Mr. Hane eq ( 
( ro whee! oO ¢ peLwee ( ( | 
\ Iro e, M Hlansen cones ‘ ctl ed he papel e tes 
e 4 4 nt which wa he principal point bro mber ot case vhere é ‘ ree! 
! the use of cast iron in house dr he pipes were ( irthes 
( her ¢ oO rew-jointed pipe ilvs o the ( ( 
ex onceeded. especially for sma ! a Unive 
oO el hot! tall buildings 3 1) 
( ! ‘ co rive ! ri ed re l ( ul 
| machine have freque d te \ yr have ( . 
ene d sometimes none al all, between the cost o 1 cast- ae ol ¢ : @ pipe Mr. Hi ‘ ‘ the 
e d a welded serew-joimt pipe system. I prefer dis mly person broae claimint ( 
he via ( mates ol « 1) ‘ My nsultic inreliable 
‘ lu ! to be rece ‘ res \s to the « ! ( copper ¢ol 
pre-war €0 ions. Prices of 1 cos es this to be very resis t to corr ! ‘ 
r or bo the present time are factor rabl ests of a harbor wall railing, introduced it ' Mr 
nd no de or important e | be ‘ ! The deepest pits, according to ese te re d 
I lvl ro ( having resper ely O10 O06 
’ S, tins that the q - - 0.08 of copper, and where the wroug! ron pipe 7 ed no 
( vrought iron and steel pipe has “ undoubte bee! oppel the deepest pits were less extent accor ) ery 
or of wrought iron pipe, when used under ordinary ible. The further contention that “ where wrought iro 
conditions.” The author's investigation was based solely contain the same amo of copper they are equi durable "18 
of vents in use under ordinary or normal conditi ant in exact contradiction of what Mr. Speller shows his table, as 
‘ ‘ ted eorrosion tests were considered uence tha Stee pipe W out copper conte 5 mo le 
reparing his paper, the author was not unaware oL tl than wrought-iror pipe W th coppel 
b Mi Sch thmann that some ol the discussions bé In Mr. Speller’s discussion the re are certall eCONnSIS 1 
American Society for Testing Materials, and many x inaceuracies to which attention should be ealles 
! de by ndividuals, eonfirm = t The main purpose of the writer’s investigation was to d 
ht-iron pups ommercial wrought-iron pipe purchased in the open market 
reply to Professor Walker's statements, it is to be regretted installed in house drainage systems 1s superior in rust resistance 
he could not bring hin self to look upon the author’s investiga to steel pipe obtained and ised in the same way Neither steel nor 
more than a “ fragmentary ” investigation al d “a state wrought iron pipe has ever been marketed according to their cop 
based upor inadequate data.’ Protessor Walker dicates pe r content. hence this and other questions as to con plete ar i 
ef tl there is practically no difference in the corrosion brought up by Mr. Speller, are not of interest Moreover, a cave 
nd wrought iron: the author is convinced, nevertheless ful perusal of reports and other literature on pipe corrosion Tails 
he had ha Protessor Walker's assistance or company to reveal the slightest mention OL copper content In pipe As 


vents, he 


New York roof 


hardly have eseaped changing his opinion 


these numerous 


examination ot 


Walker's 


} 
a ” ISCless 


to trv to refute Professor assel 


a e dat 
fessor Walker is obviously in error when he says that “in no 
case were samples of wrought tron and steel taken from the 
structure (!)” What 
be than to take samples and record conditions of 


a gathered were “ inadequat 


fairer proce ding could 


tinuous 


corrosion 
both wrought-iron and steel pipe standing alongside of each 
n the same roof, under equal conditions, sé rving the same 
rtures, and of equal le ngth of service, as was done at 
opportunity 
ew of this. Professor Walker’s contention that the eondi- 
of service were not identieal and therefore that no compari- 
as to durability ean be thade is quite incomprehensible. 
rom his knowledge of the manufacture of wrought iron pipe, 
ithor contends that Mr. Robbins is mistaken when he asserts 








suming, however, that copper does retard corrosion, about whi 


point metallurgists do not seem to be agreed, il 
the author to assume that all the iron pipes of this inv stigation 
contained copper, and that all the steel prpes were Tree trom lt. 

Mr. Speller’s arguments as to copper conte nt in the w rought- 


absurd to 


seelus 


iron pipes having a marked effect in the prolonging of the life 
of iron in air, are inconsistent and unconvincing, for the very table 
which he introduces to prove that copper content reduces liability 
to corrosion shows that wrought-iron pipes with copper content 
showed a deeper average pitting (0.053) or corrosion than thos« 
which did not contain copper (0.045). If this is quoted to prove 
anything at all, the author's interpretation would be that copper: 
bearing wrought tron is infe rior to wrought iron without it. 
Furthermore, it seems ridiculous to assume, as Mr. Speller ap- 
parently does, that among the hundreds of vent pipes tested, all 
of these of steel should happen to have been installed so as to be 
corrosive conditions, whereas all the wrought 


subject to severe 








160 MECHANICAL 
iron ones, in many cases interspersed at random, should have been 
so placed as to be shielded from corrosive attack. 

rhe fact is, these hundreds of pipes inspected were all installed, 
practically im the same manner, in the same kind of service, in the 
same locality, hence the operation of the law of averages applies, 
and minor differences as to composition, original thickness, service 
eonditions, eté., ¢an be disregarded. It is not an assumption, as 
Mr. Speller, but a fact that all the roof vents ex- 


amined and tested were subject to the same kind of service, for 


claimed by 


such roof extensions of so l, waste as well as vent lines are always 


ral of house drainag 
subject to the cor 


also of the 


intended for the remo 


. and all of 


rosive action of not only Si 


sewer gases from the 


except 


wer air, 


the mu ithout 


; 
SUSTO@INS 


ton ad 
but mutdoor 
atmosphere and at times of rain water. 

Mr. Speller expresses a doubt as to the validity of the methods 
of identification of the pipes, contending that some steel pipe has 
such a low manganese content as to pass as wrought tron, whereas 
the author distinctly stated that in many cases the chemical tests 
were supplemented by fracture tests, also that in doubtful eases 
larger the 


departments ot Columbia University for chemieal 


pipe samples were referred to metallurgical and 


chemical and 
microscopical determination. 

Mr. Speller turther contends that the author’s conclusions as to 
the drains were based on the condition of the roof vents, whereas 
the author distinetly stated that “ the information as to corrosion 
ot drains is not supported by direct evidence as in the ease of the 
roof vents,” beeause it was found impossible except in the few 
isolated cases mentioned to obtain samples of drain pipes which 
Yet 


where 


had been removed on account of having corroded through. 
the faet that in 
could be 


eases of drain failures, 
the though ceir- 
cumstantial, pointed to the fact that the corroded pipes were of 


steel. 


remains those 


information obtained, evidence, even 


The author agrees with Mr. Speller that it would have been 


desirable if more evidence had been obtained from the drains of 


such buildings, but he found this either impossible or imprac 
It is to be hoped that when Mr. Speller continues his 


research on drain pipe he may have better luck. 


ticable. 


[In making a plea for the better quality of steel pipe made in re- 
cent years, Mr. Speller states that formerly the steel pipe manu- 
facturers were in the habit of delivering light, 1. 
pip 


formerly mace 


short-weicht 
, but is not this likewise true of some of the wrought-iron pipe 
And if true, wherein lies the difference ? 

In spite of Mr. Speller’s conclusion that the condition of 
steel the 


believes that one cannot carefully examine the photographs ac 


the 


author 


pipes indicated “surprisingly little trouble,” 
companying his paper without becoming strongly impressed with 
the great wrought-iron and steel 
pipe, and without noting the fact so clearly brought out, of the 
vastly better average condition of the wrought 


pared with that of the steel pipes. 


difference in the corrosion of 


iron pipes as com 


Airship Development 


In 1910, the average endurance of the German rigid airship at 
a cruising speed was under one day, and the maximum speed about 
In 1918, with the German L70 class of 2,195,000 
capacity, the endurance at 45 miles an hour rose to 177.5 
The 


a contemporary of the German L70, has a capacity of 


50 miles an hour. 
eu. It. 
hours, and the speed to 77 miles per hour. sritish R38 class, 
2 720.000 
cu. ft., and an estimated cruising endurance, at 45 miles per hour, 
of 21] In a note on the possibilities of the commercial 
airships, issued recently by the 


hours. 
sritish Air Ministry, it is pre- 
dicted that future airships will have a capacity of 10,000,000 eu. 
ft., a propelling apparatus of 6000 hp., and a maximum speed of 
85 miles per hour. These ships would be 1000 ft. in length, 150 
ft. in overall height, possess a range of 20,000 miles, and could 
The crew 
would consist of three officers and 26 men, and the freight eapac- 
ity would be 200 tons. The cost of a 10,000,000-cu. ft. airship is 
estimated at between $1,000,000 and $1,500,000. 
February 1, 1919. 


stay aloft for three weeks without requiring refilling. 


From Aviation, 


ENGINEERING 


JOURNAI 


M.E 


Tut 

AM. Sov 

WORK OF THE BOILER CODE 
COMMITTEE 


Boiler Code Committee meets 


HE 


considering communications relative to the Boiler Code. 


monthly for the purpose of 
Any 
one desiring information as to the application of the Code is re- 
quested to communicate with the Secretary of the Committee, Mr. 


C. W. Obert, 29 West 39th St., New York City. 


The procedure of the Committee in handling thi 


All Mqguiries 


accepted for consideration. 


follows: must be in writte torm betore they are 


Copies are sent bv the 


the Committee to all of the members otf the Committee 
interpretation in the form of a reply is then prepared by the 
Committee and passed upon at a regular meeting of the Com 


mittee. This interpretation is later submitted to the Cou 


) 
the Society for approval, atter which it is issued to the ing 


and simultaneously published in MrecnanicaL ENGINEERING, 1 


Journal of the Society, in order that any one interested may 
readily secure the latest information concerning ihe 


tation. 
the Committee in Cases 


Below are given the interpretations of 


Nos. 215-227, inclusive, as formulated at the meeting April J 
1919, and approved by the Council. In this report, as pr 
viously, the names of inquirers have been omitted. 
Case No. 215 
Inquiry: Is it permissible under the requirements Par, 257 


‘od 
Code t 


ot the Boiler 
straps 


» remove the caulking edges of plates, butt 


and heads by burning them off by the oxy-acety] 


process instead of planing, milling or chipping, 
Reply: Removing the ealking edges of plates, butt straps an 
heads by the oxy-acetylene burning process will not be 


pliance with the intent of the Boiler Code in Par. 257 


Casket No. 216 
Inquiry: An interpretation is requested of t relation ver 
Section A ol Par. 275 of the Boiler Code al d Sect ons 2B and ¢ 
Section 1 would appear to allow 12 per cent additional relie 


capacity to a valve than either Section 


B and UL. 
Reply: The Committee purposely limited the require: 


rating of safety valves to 


| per eent 
the valve is set to blow, that is, on 


increase over that at whu 
a ane. dae : ; 
half the maximum allowab 


increase in pressure of 6 per cent, so that a margin of safety rey 


resented by the differenes between 6 per eent ar d 3 per cent Ww 
be provided, 
Case No. 217 
Annulled) 
( AS] No. 1s 
Inquiry: For material to be used as headers and manifolds 
superheaters, does that of the open hearth, extra heavy, la 
welded steel pipe meet the requirements olf ‘ar. il and 


material specifications of the Boiler Code? It is found that 
average analyses of such lap-welded pipe appear to meet 
physical and chemical requirements of either the boiler pk: 


steel specifications, or the specifications for steel castings « 


Class B Grade, 
separately, 
Reply: It is the opinion of the Committee that, unde 
requirements of Pars. 9 and 11, headers and manifolds of sup 
heaters must be constructed 


although they do not conform fully to either « 


from material which in its init 
form of plate or skelp, conforms to one or the other of 
specifications given in the Boiler Code for wrought steel, or t! 
may be constructed of cast steel of the Class B Grade. § 
reply in Case No. 208. 


CASE No. 219 


Inquiry: a Is the intention under Par. 184c of the Boiler C 
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“the full strength of the 
Lie 
b An interpretation is requested of Par, 201, as r 
thie 


to deduct the rivet holes when figuring 


] 


plate corresponding to the thickness at joint ” 


constant in formula for staybolts. This paragraph requires 


that “the spacing of the rivets over the supported surtace shall 
be in conformity with that specified for staybolts,” but we fail 
to find a constant which seems to fit the case 
An terpretation is requested of the last sentence the 
last paragraph in Par. 299 of the Boiler Code whi , { 
clear 
Reply: a it ot ft ntentio nder Par. 184e ot the Boiler 
Code to deduet the rivet holes when figuring “the full streng 
of t plate corresponding to the thickness at the joint. 
» The « tant C used in the formula for rivets shall be that 
nin Par 99 for stays screwed through the plate ‘ 
eted over. ‘This means that C shall be 112 or 120 di 
dir the thickness of the plate. 
e sentence referred to is intended to convey the ik { 
! on pipe connections or in other fitt t al d 
n the main steam nozzle of the boiler ar thie ) se] 
rm to the dimensions given in Tables 16 and 17 
Case No. 220 
tin inds of the Committe 
CasE No. 221 
‘ | ne ry under the requirements | e! 
tha stmnal er! il tubular boilers [ is ad oO! 
S-pre y ileanizing and laundry service, sha bye ted 
FATE CK when a water gage glass is attached? 
ply the opi I the Committee tha r of 
pe that is operated ith a fixed water ‘ 1 be 
’ \ r vag riaiss ind ir ore | ( VM i 
, ed Par WwW) 
Case No. 222 
’ \ it 1 ‘ pple iT e limita 
bolts er Par. 200 the Boiler ¢ ‘ st b 
with te tale } es , eir outside ends? Do thie 
t staybolt apply 1 inside distance betwee ( ~ d 
e outside lengt he bolt over { 
Par. 200 of the Code specifies that stavbolts ( 
‘ water-tube wollers shall be ollow or di pot 
espective of their lengt] Par. 220d specifies t! - 
( a stay between Supports shall be measured from the 
ot the stayed plates.” 
(*AS} No. adie 
Is t necessary inde the requirements ot the Boile r 
» provide staying in a single flue boiler 19 in. in 
er by 43 in. high, having a 161% } furnace, crown sheet 
Is CO! nected to the top head ot the boule r by ab | e? 
Inasmuch as the diameter of the furnace is less tha 
evident that under the requirements of Par. 239, the 


e will not require staying. There remains, therefore, only 
wn sheet 
Par 
wn sheet and top head, if formed from flat 


oth 


her hand, the crown sheet and top head are dished, the 


top head of the boiler and the flue to be cor 
203d or the latter part of Par. 216 are applicablk 


; 


m allowable working pressure is calculated from Par. 195. 
+] appli s to the flue. 


CAS} 


No. 224 


iry: Is it that fire-box steel of lower tensile 

i than specified in Par, 28a, the use of which is sanctioned 
ir. 28c, shall have a minimum 0.12 
as specified for fire-box steel in Par. 25? 


‘eply: The minimum carbon limit of 0.12 per cent given in 
| 


necessary 


earbon limit of per 
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Par. 25 apples to hre-box ste¢ aving a tensile rar w) U00 
to 65,000 Ib. per sq. in. and does not app 
tensile str rth. the 7 ft whi sanctioned al “ 

( Ni p*) 

Inquiry Is neces ! el ! req ( ) ‘ig 5 ) 
the Boiler Code to p e dow O he tl ne i 
plate and heads at hea , or dor require 
to ¢ th enms iu 

/ | ‘ ! ( | S 
to the plates a ll eire ere i olnt on the , 

ntal return tub ' ( 
products of combustion | erel p 

e shell and t d er 1] 

e products ¢ combustion, 1 i pila 
rn 1 kere over 9/1f ' eke ‘ 

Case No. 226 

Inquiry Is me | Di _ ‘ i" I : 
capacity pop -s ‘ : ‘ - l I P ‘ 
edition of the Boiler Code a misprint? The b 6 lb., d 
ind 3 lb., of steam per hour per se I ! ‘ 
or the different types of boilers, do not seen 

e other data e nin t Bo Cod ! 

ood practic 

Reply: The decision to base r re 
safety valves « é ng sul was T ) ( 

i result « nvestigs n of general average 
boilers in practice, it having be nd 
rarely excec: eondition « hee , , 

n 6 lb. of steam per hour per si ) 
whereas ) lb ner hour see to tye I ! 1¢ ) re 
ted at pressures of 100 Ib. and der, ; 

( 1 per hour was a reasonab Y D 
rates we therefore adopted; the pr P; 270 ° 
the rise of pressure to 6 per cent above 
vork pressure, being ampl r pt ' 

( ‘ el S sé ‘ ) . ’ 

dd il safety e 4 witV 1 ' di 

Case No. 227 

Inqui tis Par 2 the Boil ( ded 
the use of cast iron on boiler noz langes and 

igs r anv temperature or pressure? 

i ir from the boiler are Rules « B Code 
ntended to apply rhat is, do they cover beyon I 
stop ilve and do they extend indefi \ ong tft r al 
steam pipe 4 

Reply: a Par, 12 is not intended prohib : 
iror r supporting s or tor boiler nozzles 
vided such nozzles or flanges are not attached direct] 
boiler, or used for temperatures in excess of 450 deg 

b The rules are intended to apply to the boiler 
is far as and including the nozzles or flanges attached direet 
le e boiler and to th Various accessories and ap] inces ; 
specified In Par. 305 of the Code. provisiol art 
ullow for expansion and contraction of steam mains a r the 
ise Of steam reservoirs on the steam mains in ease thy are 
pulsations of the steam currents that might cause vibration « 

{ boiler shell plates. This paragraph is included for t 12 
tection of the boiler and is not intended to have a b 
the general subject of design of steam mains. 

Cireular 79, issued by the Bureau of Standards and prepared 
by G. W. Vinal and H. D. Holler, summarizes the available in 
formation on dry cells as to materials and methods of construction, 

‘ 


and presents an el mentary theory of their operation 











CORRESPONDENCE 
Pectin fre to the Correspondence Departments of Mec anicaL ENGINEERING by members of The Ar 
Pubheation 


ASO Mee 


are suggestions on Society Affairs, discussions otf 


lety ol anieal Engineers are solicited by the 


hanical engineers. 


Pumping Machinery Used by Service of Supply 
of American Expeditionary Forces in France 
fo THE | ( 


writers return to America you asked tor a statement 


; 


ling the nature ol 


the work upon which he was engaged in 
‘tion with water-supply problems in France. The following 
account is therefore sent for your consideration : 

‘} ‘ater Supply office of the Headquarters Lines of Com 
continued until 


There were 


‘ation was first located in Paris, where it 


January 13, 1918, when it was removed to Tours. 


nomenclature during the war and finally the office was 


enanges i 


nder the Headquarters Service of Supply, Service of Utilities, 


Department of Construction and Forestry. 
J ; 


lhe work included all the water-supply problems except those 
he front, which were under another closely cooperating offic 
at the Headquarters of the Chief of Engineers, A. EF. F. 


I was assigned to duty in the Water Supply oftice late in Octo 


i 
ber, 1917, shortly after arriving in Paris, and continued the work 
until the end of the year 1918, when I lett Tours en route to the 
United States. During this time | was largely responsible for the 


general policy regarding pumping mathinery. The following in- 


formation on the scope of the work is based on a report submitted 
by an assistant, Oscar G. Goldman, First Lieutenant of Engineers 

On the entry of the United States into the world war and on 
the dispatch ol troops to I’rance, the question of the water supply 
became of great importance. This included the supplying of 
camps and hospitals, as well as the railroads, in many cases neces 
sitating the development of new supplies, in some, increasing the 
already existing French supply, while in others, simply assuring 
the French supply. 


rhe necessity for the immediate delivery of the water to the 


point in question meant the development of the nearest supply, 
either by the sinking of deep wells or by developing the supply 
rom the nearest stream or canal. 


Chis required the use of pumps, the type depending upon the 
supply utilized and the elevation to which the water had to be 
delivered. Another feature affecting the pump installation was 
the size of discharge main available, it being necessary in many 
cases to install two discharge mains in default of the proper size 
of pipe for a single line. 

Pumps which were expected to be used were estimated in a 
general way in regard to type, quantity of water to be pumped 
per minute, and head against which they were to operate. These 
pumps were tabulated and placed on order in the United States 
and supplied on monthly priorities, the number requested being 
estimated according to expected use. 

The pumps were placed in two main classes, centrifugal and 
piston. Several other types were also ordered such as deep- 
well, steam, and air-lift pumps. The following was the general 
list of pumps placed on order in America: 


CENTRIFUGAL PUMPS 
Gal. per min. Head, ft. 
0 


PISTON PUMPS 
Gal. per min. Head, ft. 
50 


200 50 
100 75 60 175 
200 75 100 200 
100 150 40 460 
200 150 75 460 
350 250 


Pending deliveries from America, orders were placed with 
several French manufacturers for pumps for immediate use. 
Also, where special pumps were required, it was intended to ob- 
tain them from French sources. 

With the French manufacturers were placed orders for the fol- 
lowing centrifugal pumps: 





nerical 


Committee. Contributions particularly 


WEelTCOTICGC 


papers published in this journal, or brief articles of current interest 


( I ( i 
I 1 gal 4 
Li ' "ine 
Ltn 1m) oe ; 
Lot lt 
oo ah l 
mn aD 
an Lim aD 
an 0 
{00 in 


Piston pumps were also ordered with capacities of 
») 


n. (260 ft ead) ; i gal. per mui 


25 gal. per 
OO, LOO an 1 yen te ead, 
respectively ). 


At the beginning of the war, the pumping machinery used by 


the American Army was either sent to the depot at Gievres or 
to Is-sur-Tille and from there shipped to the various jobs. Later 
it was decided to concentrate all this material at Gievres fo 
distribution. 

Nearly all requisitions for pumps were andled by the Wat 


Supply Seetion of the Division of Construction and Forestry, and 
as each one was filled a card index was kept showing the type ot 


pumps shipped and also the conditions under which they 
The 


in this way a fairly good estimate 


were to 


be operated. pumps thus sent out were later tabulated ar 


was arrived at showing tl 
pumps needed or which would be required, as well as the number 
that 


It was found 


course the future deman 


of each such type, assuming ol 
would be similar to those of the past. that 25 pisto: 
pumps and 50 centrifugal 


pulps were 


the following quantities and sizes: 


required per month, 





CENTRIFUGAL PUMPS PISTON PUMPS 
No Gal. per min Head, ft No. Gal. per mir Head, f 
15 50 100 15 Ho 175 
7 25 LOO i 25 vere) 
15 oor 150 3 “0 200 
13 150 Soo 4 1Ou S300 
Of the thirteen 150-gal. centrifugal pumps, three were used in 


series with another pump, thereby requiring it to be of the rein 


foreed type. The ordinary French built to stand 


200 tt. 


pulp Was 


static pressure of while in the reinforced type casting 


were made for a statie head of 500 ft. 

Not many steam pumps were used for water-supply work as i 
Those of the smaller 
capacities were used by the Forestry Section for boiler feed pump 


was almost impossible to obtain boilers. 


as a standby to injectors in the operation of the sawmills, and 
practically all of these were of American make. 
triplex pumps were used 
pumps were 


In several cast 
as boiler-feed standbys when stean 
not available. 

In several of the deep wells, air-lift installations were mad 
in many cases of the ordinary type. In some eases a special air 
working eylinder was installed, known as the Weber subterranea: 
pump, thereby making it possible to foree the water directly int 
the supply tank, located a considerable distance and at a higher 
elevation from the well. Direct-conneeted, straight-line, gas-driv: 
compressors were used, mounted on wheels, with a capacity of { 
cu. ft. of free air per min., against a head of 100 Ib. per sq. in. 

The majority of the pump installations were belt-driven. A 
first fiber belting was furnished, but due to the high belt velociti 
it was found very difficult to keep the lacings from cutting throug! 
the holes. Later, leather belting was furnished and no further 
trouble was experienced. 

Belt velocities on French installations usually varied betwe: 
4100 and 4500 ft. per min., with a few eases as high as 4875 


per min. These velocities are not considered high by the Fren ‘ 
manufacturers and it was stated by the Rateau Company that t! ' 
usually signed for velocities of between 4900 and 5700 ft. 

Wherever electric power was available, it was desirable to inst 
electric-motor-driven pumps. This was not always possible, 


electric motors and apparatus were very difficult to obtai 
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Nh 





France tnd those trom the | nied States hid not bee received 
il late When American motors were available was nol al 
possible to use them, due to their lower speeds. Many of 
| re motor supphed ra at PSD p.m... fu ad peer 
it thers were rates it 1425 r.po.n hie electric motors ob- 
rom America had a speed of about 1000 r.p.m ad wit! 
Hecuity ol obtain y pulle Vs was almost impossible to use 
vith the French pump 
for railroad water supply the usual installations eo: ed o 
rhe neimmne, belt driven pumping units I) most «as these 
consisted of two or more units, an extra unit being installed 
1) ( aL he Capa . ) i ld 
I ‘ ot ‘ repairs, e pla cou st he 
mou ot w Where electric power was ile bu 
) 1) ( ( wnadpy l wel ‘ 
‘ ‘ ‘ e entire plat by ‘ ‘ ‘ 
‘ i « ! i 0 water i ) 
o hye wid ? I 0 
1. The French er es | I re 
4) yy 1 W ho i) ! i i 
H00 to LOO0 r.p.m 
} er claimed the } . ene 
P p ’ p being ed bh he armi ( 
( e period of the war d } 
\ ( ble he he aut or per 
‘ ‘ were taal 
ra i neral eT he 1) 
I ) he America An i r I ( ‘ 
V sy stallations will now be « 
ber ¢ rains cluding freight and troop, passing ove1 
reased many times ; \ 


red the war, it became nec ssary to increase the railroad wate: 


ana 
Y, fbi 


in some cases install new watering points. 
of tl 


lese pumping stations was located at Foecy, Depart 
of Cher. This plant 





contamed two centrifugal pumps made 
the Rateau Company, Paris, of the PF P-28-R type, belt-driver 
Chapuis-Dornier automobile-type 15-hp. gas engine, with 
lv | used. The 


required was 140 wa }) mil? aga a tota 


eather belting, rawhide laeing being 


15 ‘"¢ ; } { ; 
1.) he apse! being two 4 cis ? 


( nine nes 


length of about 4300 ft. The water was discharged into a 


W-gal. railroad water tank, and supplied to the locomotives 
h two 10 dpipes 
tritugal pumps were single-stage, diffuser tvpe, running 
dition mentioned above at 1S90 ropom. and requiring 
10.5 hp the shat 


Perigueux, Department of Dordogne, the 


ed on the 


pumping station 
Dronne River consisted o 
15-hp. 
pumping set really consisted of two pumps bolted together 
special fittings, so that they could either 
perated in series or parallel. Operating in series at 1300 

each pump would supply 264 gal. per min. against a head 
5 ft., while in parallel the pumps would deliver 528 gal. per 
a head of 49 ft. 


ited in series. 


two Dumont centrifugal 


nps direct connected to Cl apuls Dorr ler gas engines. 


ivainst 


In this station these pumps were 
The water was supplied to a 100,000-gal. con- 
reservoir through a 6-in. discharge line about 700 ft. in 
and then through a 10-in. line of about 1000 feet to the 
oir. This 10-in. line was also used as the supply line to 
-in. standpipes for supplying water to the locomotives. 
hospital supply, the pumping station usually contained 
pumping units than that installed for railroad purposes. 
of the larger stations will be hereafter described. 
\llerey, Department of Saone et Loire, the maximum 
ot water needed was figured at 460,000 gal. per day, the 
tal being one of 10,000 beds with a erisis expansion to 20,- 
rest wells were sunk in a gravel pit located about 8500 ft. 
. the extreme end of the hospital and it was at first expected 
all the water from this location by sinking an additional 
bout 200 ft. from the first. Two centrifugal pumps of the 
-5 type, single-stage, made by Rateau Company, Paris, rated 
SY gal. per min. against a head of 207 ft., running at 2100 
belt-driven by 20-hp. Charron automobile-type gasoline 


HANICAL 


ENGINEERING 1 
eCneine ere I L Cl i aecer! ( nat } I ded 
imount oO eT « ‘ re ) ( rom Ul vO W and 

\ lee ’ i i ther ) Ol ne rie ilver about 

00 . In th n two Rateau centrifugal 

*h |? S_]f ‘ d 

yt? Zu i,t) 

! 7 ye l y)-] B il l ( ne 

he \ ‘ } » a LOOOOD ‘ ir 

} re ¢ 5 ma wil Wi ) A 
rib ' ray > yt) | eng 

} mit were ! oper ad ) ,o” ) per 
i head of 200 t his neces ited spec Lan D 

nh 10¢ ( the river to about 2300 r.p.m 
\ ir ] ? Denar nto ] are ‘ Li , ZOU | 
t i he water p ‘ 
edhe tet ‘ ‘ mre (wy 
y s.) no t top oO ‘ \ 
) rr ‘ r l ) 
ho 00 ¢ per! r i ] 
‘ ( 
, 
( ur per! OO lb r sq The « 
wut 265 ft rr } yp of the we W he \ 
‘ ing t} ibo 20 bu ) ! ) 
\ started fi eve receded ( hye () 
e of the gr I yr pre 2) ID 
I j. U \ ( per I pe ) 
hout 108 Ib 
In another deep , , A 

i Oo! ib SOO ord ’ e.TYVD ’ as I 

s ed Wi h 1 2-l cdischarge i i a ! was 
fied from a gasoline-engine belt-driven Worthimeton con 
pressor rated at 30 cu. ft. of fre r per min. ag Ll pressure 
of 100 lb. per sq. ir A rough test showed tl ibout 20 gal. per 
min. could be obtained at the tank, and it w prop¢ | 
his stallatio db 
b = = eal rie L} aea \\ I ( ij 
\ erie An | ( rh re ( ns 

new wharves, railroad yards, camp sites, as well as a_ large 
refrigerating plant. 

The supply for the docks, railroad yards and camps was sup 
plied from two artesian wells. At the first well, two direct-con 
nected electrie-driven 26-hp. centrifugal pumps of the PFP-28 


S tvpe were installed for 395 val 


a head of 130 


pumps are two slr ole 


per min. agaist 


running at 1430 r.p.m. The “S” type 


J 


together on the same shaft 


we pumps bolted 
he second well two PHP-20 direet 


At t 
singlk 


connected, eleetme-drivel 


stage centrifugal installed, rated at 395 gal 


pumps wert 
130 ft. at 


distributing system consists of 8-in 


per min. a head of 9800 


The 


ast-1ron pipe 


agaist r.p.m. 
Universal 
The first station was located almost 8000 ft. from 


the doeks, the diss narge 


and 6-in. 


} 


main being 8 in. in diameter, whil 
second was about 5000 ft. distant, the discharge main consisting 
of 6-in. pipe. 

For the refrigerating plant the pumping station was situated 
on the banks of the irect 
connected, electric-driven, single pumps of the 
PF P-36 type, rated at 500 gal, per min. against a head of 160 ft., 
running at 1430 r.p.m., the motor being The dis 
charge line was of 12-in. cast-iron bell-and-spigot pipe with a 
length of about 3000 ft. 

The elevation of the water level varies about 21.5 ft. between 
extreme high and low water, and it was therefore necessary to 
set the pump in a conerete pit about 9.5 ft. deep, so that at ex- 
treme low water the suction lift would be about 13 ft. 


Garonne River, and consisted of three d 


eentritugal 


stage 


one Ot 3b ip. 


The pumps used at Bassens were among a large number 
especially designed for each condition by the Rateau Company of 
Paris. 

W. B. Grecory, 
Major of Engineers. 
New Orleans, La 








ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A. 5S. M. E. 


The Thermal Testing Plant of The Engineering 
Experiment Station, The Pennsylvania 
State College 


HE Thermal Testing Plant of The Pennsylvania State Col- 
kind. It 


le ore K1l 
sists of two buildings, the generating plant and the calorimeter 


one of the best-equipped plants of its con 
building. 
‘' is ft. tte 


equipment consists of a complete 5-ton experimental refrigerating 


rhe generating plant is a brick building 50 ft. by 
system of the compression type, and a variable-speed cireulating 
The 


be driven either by elee- 


pump tor carrying the brine to the calorimeter building. 
installation is such that the plant can 


tricity or by steam. The observer's bench is located in this build- 
ing and contains the necessary voltmeters, ammeters, rheostats, 
ete., for measuring the electrical heat supplied to the test box 
and switches and a wheatstone bridge for measuring the tem 


peratures registered by the resistance thermometers in the ealori- 
meter building. In addition to the apparatus listed there are two 
experimental house-heating boilers located in this building. 


The calorimeter building is a brick building 32 ft. by 32 ft. 
and contains, centrally located, an outside calorimeter room of 
corkboard construction, 20 ft. by 20 ft. by 10 ft. high. This 


room is fitted with 550 ft. of 144-in. brine coils distributed over 


three sides of the room and the brine flow can be regulated by 
means of the circulating pump in the generating plant, to hold 
the temperature to within a variation of about 1 deg. fahr. The 
test box which has been used in the room is a 5-ft, cube of 3-in. 


board, with one side removable. Within 
10 ft. ie. 
has recently been built and since its completion it 
for all the testing work. It I 

fitted with 690 ft. of 1%%-in. brink 
four side walls and the ceiling. 


cork this calorimeter 


10 high 


has been used 


room a seeond ealorimeter room by 7 by tt. 


( construction 
the 
is so loeated 
that space is afforded in the large room for experimenting with 


similar 
] 


COLLS 


is somewlhiat 
and is loeated on 
This inne 


rooni 


large test boxes. This small calorimeter room is fitted witlr a 
Tagliabue thermostat which so regulates the flow of brine that 
the room temperature can be held within 5 dee. fahr. and in 


several cases no difficulty has been experienced in maintaining a 
temperature which has not varied a tenth of for 
long adjusted from the 
outside of this room, so as to regulate at any desired predeter- 
mined temperature. 


i 


one degree 


a> 


as three hours. The thermostat can be 
The compressed alr necessary for the opera- 


tion of this instrument is supplied from an adjoining engineering 


To avoid as much as possible tli evaporation of the 
the coils, drip pans and drain 
been suspended under the The tes 
at the time on and felt 
construction in. by 16 in. It has removable blanks 
2 ft. square for which similar-sized blanks of the material to be 
tested can be substituted. 


building. 


) 
} 


condensed moisture from brine 


pipes have Various coils. { 


box being used present of wood 


is 
32 32 in. by 


The electrical heat is furnished to the 
inside of the box by means of a coil of manganin resistance wire 


which is located near the bottom of the box. A very small 
electric fan is used for circulating the air inside of the box. A 
‘sandwich” heating element is also available and can be sub- 


stituted for the one now in use. It consists of coils of manganin 
wire placed between two perforated asbestos boards 2 ft. square, 
and is designed to be set vertically in the center of the box and 
to be used without the circulating fan. Another test box 
available. The heating element of this box is an asbestos cube 
whose six faces are mounted with manganin resistance wire, the 
cube being encased in a tight-fitting galvanized-iron box. 
this heating element a easing of the material to be 
constructed, the cube being entirely encased in t 
material. 


1s 


Over 
tested 
‘unknown ” 


is 
| 


it 


Both live current an storage-battery current al al 
heating the various resistanee coils. Temperature measuren 
are taken by means of specially designed electrical 1 u 
thermometers. Flat nickel spirals (about 1/50 thie 
1°, in. In diameter) are used for temperatures near al dons 


faces, and small nickel coils eneased in cylindrical eases of polishe: 


metal are used for all other temperatures. These thermomet 
are connected to the wheatstone bridge in the generating buildi: 

For determining the humidity in the calorimeter room a ws 
and-drv-bulb thermometer is available, and so located that rea 
ines ean be taken through a triple-sash glass window, and to ha 
the readings compare with those of a shing psvehrometer 
rent of air is blown over the bulbs by means of an elects 
until the readings become constant, a period ab thi 
minutes being suflicient. If it is desired to determine the ett 
air velocity, electric fans are available for forcing air aga 
surfaces of the test box. 

In heat-transmission studies the metho ‘ tes 
adopted as combining rapidity and accuracy ich devres 
be consistent wil the limitation of the apparatus 1s 1 
temperature of the test box as quickly as possible to s 
degrees above the required equilibrium temperature 4 
determined by an approximate calceulats a given W a 
The current is then lowered and adjusted to give the re 
input of heat and when the temperature drops no faster 
2 deg. fahr. per reading (20 min.) the voltage 1s dropp 
10 per cent for one interval and then raised to the r 
voltage, The current from the storage battery being subsit 
for the 110-volt d.e. current at this time to maintain a cons 
heat input. If the temperature drops slightly and then rises 
practically holds its former value, there is reason to belie 
the box is “saturated” and that the equilibrium value has br 
reached. The test is then continued for about two hours, tu 
testing being unnecessary. Voltage, amperage and temper 
observations are made every twenty minutes 1 humid 


brine observations every hour. 
The Engineering Experiment Station of The Pennsylvania St 
the 


the development of new insulating materials and me 
I 


cr work 
+} ] 


College will be glad to cooperate in testin iIner 


ent 


and 


more efficient use of those already available. 


; 


Results of tests performed in the Thermal Testi 


») ; 
! Plant o 


Pennsylvania State College appear in the followmg publicatio 

Preliminary Report from the Thermal Testing Vlant r 1" 
vania State College, by J. A. Moyer, at the T 1 Int i 
Congress of Refrigeration. 015 

The Effect of Velocity and Humidity « Air on Heat Trans 
Through Building Materials, by J. A. Moyer, J. TD. ¢ 
wood and M. P. Helman, Bulletin 16. The Fingineering 
periment Station, Pennsylvania State Colleg \ a. Ba 
Journal, November 1915. 

Determining Heat Transmission of Compound Walls wit 
Insulated Steel Car Sections, by A. J. Wood, A. 
Journal, January 1917. 

Report on A Study of Surface Resistance with Glass as tl 
mission Medium, by H. R. Hammond and ©. W. Il 
at the annual meeting of the A. S. M. E., December 1% 

Some Recent Studies in Heat Transmission, by J. A. Wood ar 
B. Fehr, A. S. R. EB. Journal, March 1918. 

Report on The Thermal Testing Plant, by I. B. Fehr, Bull 


24, Engineering Experiment Station, Pennsylvania Stat 


lege. 


The present work of the Thermal Plant concerns a study 
comparative insulating values of the various building mat 
The future plans include a further stu 

this work and a study of the insulating values of various 1 

and sizes of air spaces. 
464 


and of air spaces. 
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c riod ¢ reconstructiol This Bureau ot hh In practical mill work a roller ofter Oo wa ( 
iret \\ | have our distinet Lunetions nes weeks betore he ean eat s ¢O ) fr ( no 
est ite and study the physical and mechanical changes consider th stopping Of production wi cobb 
ce in steel and other metals, and the power « nsumed, ome particular roll pass that was giv him trouble, and i 
e process of beme rolled at vamnous temperatures and mainly by st dying tie cobbles that the action o ster ean bD 
observed and studied 
stribute the information obtained by means of thes By stopping the mill and eatehing a bar in the rolls the exaet 
. } ; . } 4 } ' 
ts among the cooperating firms 1n order that they may action or flow of the steel in that 


mercial use. 


to econ 


provide laboratory facilities in which the contributing com 
1 . 1 ] 
ay conduct experiments and investigate designs ol rolls 


production of new sections which they wish to plac on the 


offer courses of instruction to students employed by the 
iting interests and to those students who are to specialize 
field and are registered at the Carnegie Institute. 
lanned at present the mill will consist of three stands of 
high rolls driven by a 500-hp. variable-speed electric motor. 
rive and change-speed gears will be so arranged that any 














particular pass and with the 
parti ular set of cor ditions under which the mill is operatn Y. Wi 
be permanent! 


the rolls 


recorded in the section of bar being pinched by 


The rolls will then be opened and the bar 
studied. 


and 
By this means a student can gain more experience in 
the rolling of steel and knowledge of the 


withdrawn 


during 


flow of steel] 
rolling in one year on the experimental mill than could possibly 
be gained in many years’ work on a commercial mill. 

Fig. 1 shows a diagrammatic layout of the mill and drive. As 
will be seen, the three stands may be mounted on one shoe and 


used as a Belgian train with No. 1 as a rougher, No. 2 stand as 
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strand or leaders, and No. 3 stand as finishers: or No. 2 and No. 
3 stands may be moved as indicated in dotted lines so that all three 
housings are placed in tandem and the mill will operate as a con- 
tinuous mill. 

When operating in this manner only the upper two rolls would 
be used, the lower ones being left out and the space for their 
neck bearings filled up. In order to drive the continuous mill a 
train of gears is located just outside the pinion housings, the large 
driving gears being mounted on an extension of one of the pinion 
necks. Idle rears between are carried by separate adjustable 
bearings 

By 


used on continuous mills, the reduction ratio between th 


means of a spur gear instead of the usual bevel-gear drive 
stands 
may be altered by changing only one gear instead of two 

In this manner it is hoped that the actual conditions existing 
in the mills of the contributing members of the Bureau may be 
easily duplicated in the laboratory, thus enabling any member to 
experiment on problems arising in his business under conditions 
which duplicate those in his mills, without excessive expense 01 
without the losses incident to tying up a producing department 

The Bureau will be under the control of 
who will be composed of members appointed by the contributing 


a Researeh Committee 


interests, and representatives of the Carnegie Institute of Tech- 


nology. This Research Committee will lay out and oversee all 
with the Bureau. 
The entire Department is to be operated on a no-profit basis and 


work and transact all business in connection 
all funds subseribed for this work and not used, will be returned 
to the subseribers. 

Among the many problems where research work ean be dons 
and on which the information is badly needed by rolling-mill 
engineers, are 
a Separating forces acting on rolls and housings 
' Influence of speed on separating forces and on _ roll-train 

resistance 
« Ratio of roll-neck friction to total roll-train resistance 


/ Influence of roll diameter, steel temperature, rol] velocity 
form of projected contact area on spreading 


and 


e Greatest deformation which plastic material can undergo with- 
out injury while being rolled. 
It is planned to demonstrate to students who are 
rolling-mill and the 
phenomena: 


studying 


engineering roll-pass design following 


1 Effeet of separating or closing the rolls 


2 Effects of “ crossing ” the rolls 


3 Metallurgical effects of many light passes 
Metallurgical effects of a few heavy passes 


Ut 


Rolling of shapes and merchant material 
6 Study of plastic deformation and lines of flow 
7 Forward slippage in rolling. 


Reports Upon Research 
A—ReEsSEARCH RESULTS 


Apparatus and Instruments Al-19 Thermometers for Aeroplane 
Use. Describes types of construction, design, nature and 
amount of errors. Aeronautic Instrument Circular No. 
Bureau of Standards, Washington, D. C. 
S. W. Stratton. 


39. 


Address Director 


A2-19 Aeronautic Instruments. A 
complete mathematical theory on elastie fatigue. Cireular 
No. 39. Bureau of Standards, Washington, D. C. Ad- 
dress Director S. W. Stratton. 

Apparatus and Instruments A35-19 Altitude Tables. Tables for 
determining altitude corresponding to various atmospherie 


Apparatus and Instruments 


pressures, giving results in millibars and other units. Aero- 
nautie Instrument Circular No. 3 Supplement. 
Standards, Washington, D. C. 
Stratton. 


Bureau of 
Address Director S. W. 


Apparatus and Instruments A4-19 Standard cement samples for 
standardizing 200 mesh sieves. 180-gram eontainers will 
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give enough material for three tests. These may be 
purchased at 25 cents each. Bureau of Standards, Wash 
ington, D. C, Address Director S. W. Stratton 
B—Researcu In Progress 
Pr perlies of Enain ering Materials Ail-19 Conerete Molds of 
Paper. Tests of 1:2:4 eonerete made in steel molds and 
paper molds. Comparative tests gave similar results, slow 
ing that paper mold can be used for test samples. Bureau 
of Standards, Washington, D. ( \ddress Director S. W 
Stratton. 
tir B2-19 Coefficient of Frietion in Air Duets. University of 
Miehigan, Ann Arbor, Mich. Address Dean M. bk. Cooley 
{pparatus and Instruments B1-19. Protile projecting lantern 
with short sereen distance for magnification. Bureau of 


Standards, Washington, D. ¢ Address Director S. W 


Stratton. 


B2-19 Thread-angle measurements 


i pparatus and Instruments 
l 


by three-wire method. Bureau of Standards, Washingto 
a < Address Director S. W. Stratton 

Automotive Vehicles and Equipment B2-19 Car Perton CE 
Curves. The determination of values, curves of aceelera 
tion, fuel economy at various speeds and speed range n 
accordance with specifications of the Researeh Division ot 
S. A. E. University of Miehigan, Ann Arbor, Micl \ 
dress Dean M. EF. Cooley 

Cement and Other Building Materials B 19 Marbl: Permanent 
Increase 1n dime nsions due to alternate heating and cool 
Bureau of Standards, Washington, D. ¢ Address Director 
S. W. Stratton. 

Cement and Other Building Materials B2-19 Plaster “ Popp 
A study to determine the cause of “ poppui iste 
The investigation includes the use of overburne 
underburned lime, improperly hydrated lime and uncle 
sand. Bureau ot Standards, Washington, D. ¢ Ada 
Direetor S. W. Stratton. 

(‘ement and Other Building Materials B 


lime br 


the time of curing of sand 
Bureau of Standards, Washington, D. ¢ Address Dir 
S. W. Stratton. 

Heat B3-19 
Human 
Methods. 
about 2 millionths of an inch 
Washington, D. C. Address Director S. W. Stratt 

Heating B1-19 Hot-Water. Test of hot 
radiators. University of Michigan, Ann Arbor, Mi 
dress Dean M. E. 

Heating B2-19 


Style and Location. 


Sand-Lime Br 
I 


An investigation ot 


Thermal Expansion of Glass, Dental Alloys, Ceme 
Teeth Gages by _ Interter 


Permitting within 


and Johannsen 


measurements U.00 1 


Bureau of Standar 
. sg 
Radiators, 
Cooley 


Heating Effect as Influenced by 1 
Ann Art 


Radiators. 
University of Michigan, 


Mich. Address Dean M. E. Cooley. 

Insulation B1-19 Magnesia Heat Insulation. A continuatior 
the work reported at the December meeting of The At 
can Society of Mechanical Engineers, 1918. Mellor 
stitute of Industrial Research, University of Pittsb 
Pittsburgh, Pa Address Director R. F. Bacon. 

Internal-Combustion Motors B2-19 Combustion Efficiency 
Automobile Engines. University of Kansas, Lawr 
Kan. Address Dean P. F. Walker 

Internal-Combustion Motors B3-19 Delivery of Power 


Multi-Cylinder Engines. University of Kansas, Law: 
Address Dean P. F. Walker. 

Materials B2-19 
A test of 31 slabs subjected to actual traffic 
five months, testing out 


Kan. 


Pri perlies of Engine ¢ ring Concrete | 
Surtaces. 
magnesium fluosilicate, vart 
To dat 
greater part of the slabs are almost free from dus! 
those treated with magnesium fluosilicate compounds 
very hard. Bureau of Standards, Washington, D. C. 

dress Director 8S. W. Stratton. 


Properties of Engineering Materials B3-19 Bearing Metals. '% 


and paints, waxes and three other hardeners. 
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heseare University of 
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Manufacture 
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Universal Jou 


and 
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Bureau 
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Address Director S$ 
19 Ashe SLOSs Te x tile : An 
t{ standardizing 
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Institute of 


irgh, Pittsburgh, P; 

) Investication of 1 
Mi il | Spee Mi ‘ 
mn. D. 4 \d Dire 
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e! ot Kansas, Lawrence, Kar Address Dean P. | 
Wa nel 
( Researcn Pro MS 
17 d and Instrument OF / Study ot Gagine Systems 


iy Plants. Bureau 


am 4 Address Director S. W 


Washingtor 


ot Standards, 


Stratton 


tratus and Instruments ¢ 19 Wleat Treatment and Chemie: 
Composition of Steel for Gages Bureau of St a 
1). ¢ Address Director S. W. Strattor 


Washi rion, 


tratu and Instrument ( ; 


Screw-Thread Gages. 


Possible 


errors in serew-thread gages and discrepancies in fit of 
plug and ring thread gages. Bureau of Standards, Was! 
net LD. ¢ Address Director S. W. Strattor 

atu umd Instrume) ( ; (raves | lit ot ] 

rage ind built-up snap gages Bureau oft _ I ras 
Wa rton, D. ¢ Address Director S. W. Str 

rratus and Instruments ¢ ) Gage Markir the proper 
method of etching es on gages for corre ess and 
distinctness. Bureau of Standards, Washi n, D. ¢ 
\ddress Director S. W. Strattor 

ratu ind Instruments C6-19 Indicators for Machine Wor 
Che design of indieators more sensitive and cor t thar 

ost pres ist Bureau of Standards, Washington, 
1). ¢ \ddress Director S. W. Strattor 
itn nd Ty ruments ¢ ) Gage Salvaging pos 
sibility of saly ng gages by electrically nickel plating 
we surface Bureau of Standards, Washington, D. ¢ 

Address Director S. W. Strattor 
Manufactures C1-19 Lapping. A Study of Lapping Co 
pounds to Determine Suitability for Certain Purposes 


Bureau of Standards 


5S. W 


Stratton. 
Vanufactures C2-19 
lubricants on eutting quality of 
Washington, D. C 
Vanufact 

ciples of thread grinding. 
dD: Cc Address Direet 


Vanufactures C4-19 


ures ¢ ; 


ngton, 


method to prevent rust in small steel parts, as those in a 
watch, without destroying the finish. 


Address G. E. 


‘o., Elgin, Tl. 

D 
/!-19 Compressed-Air Plant. 
cooling. 


dress Prof. A. 


G. Christie. 


Cleaners. 





) Vaeuum 


acuum cleaning machine for power, air handled 


vacuum required for vacuum 
linois, Urbana, III. 
13-19 
pression. 
Dean C. R. Richards. 

atus and Instruments D3-19 





. Washingt 


Cutting Oils 


or 


Rusting of 


Address Dean C. 
Air Compressor for Studying Problems in Air Com- 
University of Tlinois, Urbana, III. 


DD. C. Address Director 


on, 
The effect of different 


taps. Bureau of Standards, 


Address Director S. W. Stratton. 
Thread Grinding. 


B 


The correct prin- 


au of Standards, Wash 
S. W. Stratton. 


Small Steel 


ure 
Parts. A 


Elgin National Watch 


Hunter, Gen. Supt. 


RESEARCH EQUIPMENT 


Large air compressor equip- 


ped for study of air through orifices and nozzles and under 
Johns Hopkins University, Baltimore, Md. 


Ad 


Equipment to test one type of 


and 
cleaning. University of Il- 
R. Richards. 


Addre SS 


Devices and Instruments for 


ipnaratus 


H 
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Measuring Radit ot 


mn Institut 


Prot 
\ddress Director S 
i) 


Gages. Bureau of Standards 


W ashing 


ton, I). ¢ 
Instr 
Making 


; > ] 
and ume? Balanced 


Diameter Mi i 


tor irements of ‘Thre G ~ 
Bureau of Standar Washington, D. ¢ \ddre Dire ) 
S. W. Stratton 
i and ly rume?r D i] Lloke Pre Wrage 
1) S 1} ! iu oO standa \\ rio 1) ( \ 
Director S. W. Stratto 
ly Techi Steel Ri 
) See MrcHAN i; tor M ( 
evje |y eo Technolo , bu |? ‘ 
| S. Baker 
( lar ai ( I) (7 1} roduc | I 
Complete rato ! ‘ ro 
oducts. Equipped to study all kinds of prob 
vel such a ow temperature, dis 1L110n O ( ‘ 
pr erti 1) yrodus nd ga orming capa ( ( 


I) lransmissio1 Through Building M ! 
Cube 6 ft. on one side equipped with heating eleme nd 
thermocouples to determine heat transfer Univers 
Illinois, Urbana, I Address Dean C. R. Richard 

y 11-19 WPhirect and Indirect Radiators y | \ 
Washers and Thermostats. Instruments for studying prob 
ems ot heating and ventilation Univers I 


Address Dean C. R. Richards 
Wa Air-F 
of Illinois, Urbana, III. 

D3-19 


onal heating boilers equipped to study 


urnace Testing Plant I 
Address Dean ‘ 


Sever trp 


I ‘} 


rm 


House-Heating Boilers. a 

probler 

steam. University of I 
Address Dean C. R. Richards 

Thermal Testing Plant Pent S 

MECHANICAL ENGINEERING fot 


1 +7 . 
nsvivania State Colleve, State to ( | 


ng water and generating 


Prof. A. J. Wood. 
l-Combustion Motors D1-19 Diesel Engine f 80 Hp 
lor investigation with differe: types of oil-sp1 é 
and other devices for injecting fuel. Johns Hopkins 
ers Baltimore, Md. Address Prof. A. G. Christ 


il-( mbust } WV otors 


s, Producers 


D2-19 
i¢ Bituminous Coal, Automobil 
Such Motors. Universit, 
s Dean C. R. Richards 


sing 
rines and Other Problems of 
Addre 


of Illinois, Urbana, Il. 


al-Combustion Motors D3-19 Four-Cylinder Gas-] 

Direet-Connected to 75-Hp. Sprague Electrie Dynamo 
eter. Complete equipment (pparatus arranged for test 
ing motor fuels. Mellon Institute of Industrial Researe] 


University of Pittsburgh, Pittsburgh, Pa. Address Dire: 
R. F. Bacon. 
H pkins University 


oratory Equipment. 


D1-19 


1 Gas by products laboratorv eq upped to study nrol 


in gas manufacture and the by-products 
Spray Pond. 


3 Compressed-Air Plant 


2 Apparatus to study cooling of wat 

Equipment to study flow 
through orifices and nozzles. 

t Refrigeration Fifteen-ton refrigerati 
provisions for measuring fluids. 

5 Buckeyemobile. A 75-hp. buekeyemobilk 
transter tests. 

6 Diesel 

ie] 


University, 


for 


Diesel eng 
i Johns Hop! 


Engine. An 80-hp 
Address Prof. A 
Baltimore, Md. 

D1-19 Unit Plants. The Mellon Institute 


installed small-scale complete equipments to study proc« 


oils. 


development by the construction of unit plants in whic! 
the out commercially, although o 
smaller size than the final commercial installation. Mellor 
Institute of Industrial Research, University of Pittsburg! 
Pittsburgh, Pa. Address Director R. F 


process was carried 


Bacor 
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Vet irgy and Metallography D1-19 Furnaces, ovens, grinders, B467—Gage Tolerances Used by Ordnance Department, 
crushers, vacuum dryers and filter presses. Mellon Insti U.S. A. 
e of Industrial Research. University of Pittsburgh, B500—Inspection of Pipe Thread Gages in the Field 
Pittsburgh, Pa. Address Director R. F. Bacon. To be revised before distribution 
We jand Metallography D2-19 Steel Research Laboratory, B503—Course of Instructions Covern Measurement at 
Carnegie Institute of Technology. See MECHANICAL ENGI- Use of Munition Limit Gages. (Obsolete but avai 
ING for May 1919, page 465. Address Thomas 8. able. ) 
Baker, Secretary, Carnegie Institute of Technology, Pitts 3505—Questionnaire for Information on the Standardiza 


a State College D1-19 The Thermal Testing Plant of 


the Engineering Experiment Station. See MECHANICA 
LN NG for May, 1919, page 464. Pennsylvania 
State College, State College, Pa. Address Prof. A. J 


W ood. 
eration D1-19 Determina 
Fit 


weighing 


Refrigerating Plant for Accurate 
Ammonia and Brine Used in Refrigeration. 
lor 
Johns Hopkins University, 

Address Prot. A. G. 
Compression and Absorption Apparatus for 


110n Ol 


teen-ton refrigerating system equipped 


ammonia and measuring brine. 
Baltimore, Md. 


rat n D2-19 


Christie 


ke xperimental Work. 
Address Dean 
. im Power D1-19 


University of Illinois, Urbana, II] 
R. Richards. 


Spray Ponds. Spray pond equipped with 


nozzle to determine the laws of cooling water by such 
means. Johns Hopkins University, Baltimore, Md. Ad 
dress Prot. A. G. Christie. 


Steam Pi 


lests. 


ver De ! Buckeyemobil of 75 Hp. for Heat-Transfer 
Johns Hopkins University, Baltimore, Md. Ad 


dress Prot. A. G. Christie. 


Power D ), Engines and Turbines for Use with Satu 
rated and Superheated Steam. University of Illinois, 
Urbana, Ill. Address Dean C. R. Richards. See Universit, 


of Illinois, D1-19. 
’ n Power D4-19 W ork. Wet 


boiler equipped with chain-grate stoker with im: 


Boiler Experimental er-tube 


lependent 
superheater and economizer 


Illinois, 1 


for experimental work. Uni 


versity of rbana, Ill. Address Dean C. R 
Riehards 

Manu tre and Clo Machinery for Wool 
Manufacturing, Weaving. In 
stalled for experimental purposes at the Bureau of Stand 
ards, Washington, D. C. Address Director 8. W. Stratton 


mission D1-19 Belt-Testing Apparatus. 


thing D1-19 


Including Spinning and 


Two Sprague elee- 
Mellon Institute of 
Director R. F. 


tric dynamometers of 100 hp. each. 


Industrial Researeh, Pittsburgh, Pa. Bacon. 


E—RESEARCH PERSONAL NOTES 


{pparatus and Instruments Gage Section—Bureau of 


Standards. 
During 


Standards has developed several new methods of making meas 


the last few months the Gage Section of the Bureau of! 
urements of gages and gaging instruments. These include: 

1 Simple methods of measuring effective pitch diameters of 
taper pipe-thread gages using three wires. 

2 The interference methods for making 
length comparisons and for testing flatness and parallelism of su 


{ : 4 
we OL I 


use of light-wave 

at end standards. 

3 Applheation of sliding taper parallel for measuring snap 
t The use of mechanical indicator for testing plain ring gages. 

Address 8. W. Stratton, Bureau of Standards, Washington, D. C. 


Apparatus and Instruments E2-19 Gage Section—Bureau of 
Standards. 

The Gage Section of the Bureau of Standards has made several 
communications which may be had under certain conditions by 
application to the Bureau. For the information of those inter- 
ested, the following list is given: 

B462—Test of Micrometer Calipers. (To be revised before 
distribution. ) 
B466—Procedure of Tests and Explanation of Reports of 


Munition Limit Gages by Bureau of Standards. 


Threads. 
Serew- Thread Systems. 
Briggs Standard Pipe Gag 


rs Regarding Mi roscopr * 


t10n OL Screw 


18506—Important 
B507 


B51] 


Dimensions ot 

Remind 
for general distribution, but obtainable on request 
B13 Available at the 
Laboratories 


B515 


Service Bureau of Standard 


kKitfective Diame ©) ot 


Buttress Threads. (Not ready for distribution 


Formula tor Determining 


3516—Tables of Dimensions of Foreign Threads No 
ready for distribution. 
Bd517—Thread Form and Clearance of U. S. Standard 


Thread Caves. 
Address Director 
Washington, D. C 


(Not ready for distribution 
Ss. W. 


Stratton, Bureau of Standards, 


Cement and Other Building Materials E1-19 Conerete Shear 
Tests. 

The Editor of Engineering News-Record calls attention to th 
act that the question of shear in concrete is in a most unsatisfae 
tory state in spite of the number of tests which have been made 
on this subject. He calls attention to a series of tests deseribe 
in the News-Record tor Feb. 27, 1919, by Slater, and states 
these investigations should be carried turther. The Bureau « 
Standards is willing to carry on this work if funds may be pr 
vided for the work, and those interested might take up this matte 
with members of Congress for support 
Greneral I 4 Steel lreating Research society 


The Steel Treat 


troit, 


man 


g¢ Research Society, with headquarters at D 


Mich., W. P 


W oodsie, President, and H. G. Kiete r, Chair 


of the Detroit Seetion. is destrous of codbperatine wit 
lvesearch Committees The work ol the society 1 outlined tr 
ts By-Laws relative to its Standards Committee as 


The duties of the 
ard, steels having the 


neers 


data 


same, 
as sti 
be the 
regarding 


ment 


the most uniform and desirable methods to obtain the 
cal properties. 
automotive steels entirely, but in 


types 


Heating E 1-19 

The American Society ot 
has just 
$20,000 per year. 


with 


Standards Committee shall be to adopt as star 
the Society of Automotive Er £ 
to compile in suitable form all 


omposition ot 


Standard Steels, and exist 


regarding the physical properties and heat treatment of t 
or by the supervision of original research work, to estal 
indard the heat treatment for the above steels It shall a 


Standards Committee to collect all informat 
manipulation heat treatment 


heat treatment, and to 


duties of the 
methods of 
with which to 


and equ 
idopt as stand 
standard phy 
standardization is not to be limited 
time may be extended to cover 
of steels and their heat treatment which are known to the 


and 


conduct 


The 


work of 


Heating Researches. 

Heating and 
a comprehensiv 
Most of 
the laboratories of the Bureau of Mines at 


Ventilating En: 


gine 


begun program of research cost 


the work will be done in connect 
Pittsburgh. 


definite information has been received by the Committee or 


plans for this research, but as soon as information is receive 


will be communicated to the Society. 


University of Michigan E1-19 
The research personnel of 


ment 


the mechanical engineering dep 


includes Prof. J. E. Emswiler, H. E. Keeler and H 


Jatson in general mechanical engineering anc rof. W. E. 
Wat ral hanical engit 1 Prof. W. E. | 


leigh 


tions. 


Petroleum, Asphalt and Wood Products F'1-19 


and W. E. Lay in automobile truck and tractor invest 
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Distillation 
Short bibliograp! 
29 Wi 


Oils and Latent Heat of Vaporization. 
Address Library, United Engineering Society, 


39th St., New York City. 
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perature is mereased the rate of expansion increases, hence it 


possible to state a coefficient of expansion for marble that 


Mechanical 


Periodicals and Other 


there is a choice of 


Fields. as Gathered 


related 


Sources 


Engineering and 
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value of 200 se« | s therefore suggested that 200 
ne re nes is s ‘ ra pu tha e « ine r ¢ 
should be e} iged to U 120 em. 

In dealn with highly id liquids such as soline, it e( 
\< el to ust he lui t\ or reciprocal Ot the viscosity in } 
il p ve O the Vis OSIT\ Vhe ten perature 1lG Vy curve 
much more nearly a straight line than is the temperature-vise 


curve Fluidities were found for thirteen samples of gasolin 
5 dee. to 55 dee 


one Kerosene over a temperature range trom 


(41 deg. to 131 deg 


fahr. The se tests showed t kerosen¢ 


have a lower fluidity or higher viscosity than water, wl 


rasolines, though varving greatly among themselves are all more 


fluid than water. This is in agreement with the published data 


the available information in regvard to the 


in regard to kerosene; 


viscosity of gasolines is very meager. 


It is generally recognized that the gravity test is an uncerta 
ruide kerosene or rasoll e, 11 taken by its 


to the quality of 


without information as to the source of erude oil. This was 
confirmed by the tests on gasolines, their order when arranged 
according to densities being quite different than when arranged 
according to fluidities, A fractional distillation is often used as 
supplement to the 


a substitute or gravity test, and this gives 


valuable 


information. It requires, however, more complicat 
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pparatus and greater skill than needed to test fluidity. Further- — is desirable in silica brick since it has the larger permanent expan 
xs k ¢t hy 1 { ‘ ‘ ] ) } + 

more, the close relation between fluidity and Vapor pressure, to sion and s ibseq ue I vuckling of the turnace walls 1 reduced to 
which attention has been called by E. C. Bingham, points to the a minimum. 

conelusion at fluidity may be an extremely good criterion for The investigation has verified the prediction of Fenner: t 


volatility. 
for fluidities of chemieal 
compounds over a wide range of temperatures, and these tables 


Bingham gives tables various pure 


were used to compare the fluidities of the thirteen gasolines with 


those of the aliphatie hydrocarbons. It was found that ordinary 


sold for use in automobiles, has 


Most ot 


intended for use in airplane motors, have a fluidity between that 


‘ 


of heptane and hexane. 


commercial erasoline, as now 


a fl udity slightly less than octane. the special gasolines, 
The temperature-fluidity curves of these 
gasolines were nearly straight and parallel, so that the order 
of the different gasolines, arranged according to fluidity, would 
be nearly independent of the temperature considered. It 
gested that the specification of fluidity at two temperatures might 
serve to define a desired grade of gasoline. (Abstract 
Bureau of Standards Technologie Paper No, 125) 


IS sug- 


trom 


THE CONSTITUTION AND MICROSTRUCTURE OF 
CHANGES INVOLVED THROUGH 
TEMPERATURES, R. Insley. 
principal 


Sinica BRICK AND 
REPEATED BURNINGS AT HIGH 
With the cooperation of many of the 
American 


manufacturers of brick, 


graphie and microscopic studies were made of the raw quartzite, 


silica petro- 
the finished brick, and brick which had received repeated burns 
by actual use in kilns, coke ovens, ete., for the purpose of deter- 
mining the original constitution and also components of silica 
brick stable under conditions of 
would undergo in the industries. 


repeated burning such as it 
Test eubes were also prepared 
laboratory of the Bureau of Standards according to a 
standard commercial mix and burned at 50-dege. 


in the 
intervals from 
1200 deg, to 1500 deg. cent. in order to trace out the mineralogi- 
eal structure changes with increasing temperature. 

(Juartz, eritobalite, tridymite, pseudo - wollastonite («2— 
CaO.SiO0,), and glass are found to be present in silica brick. 
Pseudo-wollastonite and glass are never present in anything but 
small amounts. The proportions of the other constituents vary 
according to the heat treatment undergone. 

Mieroscopieal quantitative analyses ot the relative proportions 
of the three predominant minerals were made of each brick 
examined. These analyses show that the longer a brick is burned 
at high temperatures but below 1470 deg. cent., the greater will 


be the amount of tridymite present. 

Silica brick are usually found to have a porphyritic-like strue- 
ture This strueture 
is not due to any chemical or physical action which takes place 
during the heating or cooling of the brick but is caused by the 
method of grinding the raw material, the phenocrysts being the 


made up of phenoerysts and groundmass. 


coarsely ground pieces while the ground mass is made up of 
finely ground material and rock flour. 

Microscopie examination shows that the first inversion is 
quartz to cristobalite and begins in the groundmass. The ma 
terial which is broken up in the phenocrysts by shattering duc 
to expansion on heating is then transformed into eristobalite and 
rims of cristobalite form around the phenoerysts similar in ap- 
pearance to the reaction rims seen around minerals in natural 
rocks. After long heating tridymite begins to appear in the 
groundmass. The erystals are at first very small and rather 
poorly developed but inerease in size with suecessive burnings. 
Tridymite is usually present at wedge-shaped and more compli- 
cated interpenetration twins. In reburned brick the quartz 
phenocrysts are oceasionally entirely transformed to cristobalite 
and sometimes even tridymite erystallites begin to appear in 
the phenocrysts, 


trom 


The lime added in the grinding of the raw materials does not 
appear to aid in the bonding of the brick by the eompounds 
which it forms but rather by hastening the inversion of the silica 
through its fluxing action. Most of the bonding action seems 
to be due to the interlocking of the cristobalite and tridymite 
erystals. Any glass present aids but little in the bonding. 

Permanent expansion is caused by the inversion of quartz 
to eristobalite and tridymite. A large proportion of tridymite 


with a comparatively small amount of flux 


quart Inverts 0 


cristobalite, then to tridymite at temperatures where eristobalit 


is the unstable and tridymite is the stable modificatio 1 

case ot every brick examined eristobalite was the first 1 rion 
product to form, whether the conditions had been such as to pro 
mote much or little inversion. Moreover, the tinal inversion 


product reached after many reburnings to the temperature rang 
stable 
formation of tridymite, 


where it was the modification, resulted invarial 


(Extended abstract 
Standards Technologie Paper No. 124) 

VISIBLE TRANSMISSION O} 
and Hl. J. MeNieholas. 


glasses are on the market and extensively advertised t 


ULTRA-VIOLET AND 
GLASSES, K. S. 


THE 


PECTIVE Gibson Many 


protect 


’ 
the eyes from injurious radiant energy. Unfortunately, but litth 


authoritative information concerning the properties ol These 


glasses has been available. lists and 


The publie and even o¢ 
physicians have had little to guide them in selecting sue! 
One 


classes is to absorb the injurious radiant energy whic] 


olasse . 


except the claims of makers and agents. purpose of sucl 
emitted 
along with the light from certain lamps as well as from welding 
ares and industrial 


for vision, 


while 
They thus act as filters. 


Lurnaces, transmitting sullicient 


Another p 


Irpose in cet 


tain eases may be to absorb part of the light so as to reduc 


blinding brilhanee. Glasses of different 


types are required tor 
different needs. The degree to which these glasses aetually 


their avowed purpose ean only be determined by measurement 


of their “transmission” (1.e., the ratio of transmitted ener 
for the 


Bureau of 


falling on them) forms of radiant 
The Standards has 
measurements on a great number of glasses now on the Ameri 
and the Abstr 
from Technologie Papers of the Bureau of Standards, No. 119 


to the energy 


various 


energy in question. mad 


market results are published in this paper 


ENGINEERING MATERIALS 


Fiber was originally developed as an insulating 


FIBER. 
terial and as such was widely adopted in electrical work. Su 
then, however, it has also found wide applications in other fiel 
both of mechanical equipment and such non-mechanical uses 
baskets, barrels, boxes, ete. 

It possesses most of the properties of the flexible and s 
and at the time 
qualities of hard materials and metals, and as a material 
struction may be 
groups. 

There are three kinds of 


flexible materials same some ot the 


aes. 


considered as an intermediate between t 


fiber in general use, viz., two ku 


of vuleanized fiber—known as hard and flexible, and horn 


Vuleanized fiber is made by treating specially prepared 

table fiber (usually cotton) with strong chemical reagents, a 
which it is manipulated with heavy machinery to produc 
two commercial forms. During the passage of the so- 
paper through the chemical bath the cellulose base is 


hvdro 
and 


the surface is gelatinized to such an extent that on 

passed through the laminating machines a homogeneous pro: 
is produced. Horn fiber is somewhat vulear 
fiber but has hemp twine (instead of cotton as in vuleanized fil 
as its base is not chemically treated. 


similar to 


The hydrating effect 
duced by chemical action in the ease of vuleanized fiber is 
proximated in the ease of horn fiber by prolonged heating. 
is not quite as hard and can not be made as thick as vulean 
fiber and has, therefore, a more limited field of application 
Vuleanized fiber is made in two forms, hard and flexible; 
latter being restricted to such uses as pump valves, washers and 
gaskets. Fiber should be clearly distinguished from such ins 
ing materials as bakelite, condensite and others which have n 
properties similar to those of fiber but are not fiber. 
Vuleanized fiber possesses great strength, elasticity and dura- 
bility. Its tensile strength varies from 10,000 to 20.000 |b. 
per sq. in. (as compared with 3000 to 6000 Ib. for leather), [ts 
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resistance to shearing vari om S000 te 15,000 pe 
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el defined elasti mit, ob ipproximate LOOO Ih.. and 
there no permanent set eve it ruptur voll 1} 
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‘ ) t bout 20 eu. 1 Oo the pound }iber sua 
i) eht and the preset rticie gives the average ve 
Stil lard Sher 
Vuleanized fiber is soluble 3 ll the ordinary solver 
1 ol allected bY Immersion in alcohol immonia iM ‘ 
i ’ ¢ animal, vegetable or mineral oils It absorb 
tree and swells when wet but is not otherwise ired 
When heated, fiber does not melt or soften, but at a | ‘ 
perature chars and loses its elasticit Vuleanized fiber ! 
brittle and will stand a great amount « pounding ane 
sie It can bye Thine I d ine will { ike i ne polls by 
be molded, 
e original article deseribes and illustrates 1 
nis (mechanical and electrical) of this materia lia Vat 1 
\ 1, no. 1, new series, Mareh 1919, pp. 115-120, illustrate 
New Methods of Ftching Show Hitherto Undiscovered 


Characteristics of Rail Steel 


RAIL S Abstract o report of an investigation €a ed 
0 under the direction of the Rail Com ee of the Americar 
Railway Engineering Asso« on, the following point it which 
ire of special interest 

The discovery of the ilue of deep etehu wit st re eld 1s 
bringing out hitherto unreco ed defects in the interior of the 
rail head. The Altoona Laboratory of the Pennsvivania Railroa 
has lor son rhit ispected hat chemical ana ( 7s) piles 
rom differer irts of the cross-section of the 1 do. ‘ 

iflicient intormatior s to its quality Further. the miero 
rraphic etehu solution emploved ive prover ins stactory 

a ( esu ! e tee! secured onl whe e spec lens 

ere ched rtwo rs ' ‘ , . oft 7 pa 

droct ri wid, ree parts 1! rie ‘ done p “ el 
ept at 200 ce fahy l} brought ou re ! te ber ot 

’ ud I transverse rel rregular marks o1 ) “ S and 

ese mat represe v reaks 0 mare olubl iterrals 

0” di rhe ‘ ‘ | ) i?) iNIls< ? hia rie wi ol mnerto 

d not b icovered otherwise 

lt rail ha } i ( er beel el “t ‘ ep ete] W h 
me mineral wid mixtures broug! 0 ndieations ¢ I 
iritv of structure, whereas pierie acid etching has failed to 
op al hi Inusua lt his cor ction an observation is 

kOTLEG DY J B Young, chemist ot the i ladelphia and Read 
Railroa whose tests indicate the hkelhood that tlaws and 


wks mav exist in new rails which have been subjected to no 


uns except those developed 1! the rolling 


Ihe cond point brought out by the research of the Rail Com 
that 


from 


about all transverse fissures 


the 
never fail in this way. It 


ttee is that statistics prove 


while rails 


true, this 


ir in rails rolled directly ingot, trom 
heated blooms virtually 
ould prove that defects of the ingot rather than excessive stresses 
e responsible for transverse fissures. As En- 

ring News-l’ecord (March 27, 1919, p. 599) remarks, it may 


more promise 


an editorial in 


deduced from these data that there seems to be 
metallurgical studies of rail steel and examination of furnace 
d mill conditions than in the study of track service. 
Tests of rails by a magnetic tester to detect internal flaws wer 
ide by Dr. P. H. Dudley of the New York Central Lines. He 
es no details as to results obtained, but states that the leakage 
curves of rails obtained with this apparatus furnish mueh in- 
formation about the physical properties in rails and about the 
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Necessary Properties ol Molding Sand and 
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the cla - destroyed yV contact with the hot iron in the molds 


and care should be exercised in shaking out the castings to see 















that the nimum of burned sand is returned to th }? le. the mixture so that eutting of the mold takes place Wilh excessive 
Por j and Permeability. The proper venting of sand de loss of sand and poor casting surtaces. It may also cause sinter 
pends rt ym thy porosityv ana permeability ol Sill d, Lhe Ine and sticking ot the mate rial to the mold. A wood check on 
torn eferring to the spaces existing between individual grains this factor is the determination of the amount of sand used per 
of sane nd the latter to the shortest lmear distance through the ton of eastines of a etven classification. ‘This figure varies a 
por mices betwer the grains trom one side of a unit volume evreat deal in foundries showing that either the sand is deficient 
of sand to the other. In this conneetion the tempering water and or the practice is poor. 
amoul Clava lnportant since a larg clay content will tend The grain size ot lie sand bears a relation to the size o the 
to fill the pore spaces and diminish the venting qualities, whil asting poured, a small casting taking a finer sand than a large 
water tends to reduce the permeability. Experiments indieate one 
that 4 per cent of water is the average requirement to give The writer recommends the use of the so-called rational analysis 
aN im strength, and increasing the tempering water 50 per which would co, the percentage of clay, quartz and teldspar, 
eent decreases the strength ) per cent. In this connection . Lhe and the relative atness or bond of thi clay tovether With a Sizing 
original irticle cites tests made from several floors on w ely the est (ep Table 1 
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PERCENTAGE OF SAND RETAINED 
bk ( \PHIICAL Srupy or Toe RELATIVE GRAIN Stze or VARIOUS Sanps Whoictt FACILITATES THE SELECTION ¢ LFOUNI MOLDING 
SAND FOR THE PARTICULAR WorK IN TIAND 
‘ ~ =e] itl sil ur el el ~s th Was i if ‘ r is ~ 
m ‘ All the sand was mixed by a sand eutter, b eh ind ind is su C1 Fr ls : will 
vidual molder tempered Ins ov sand. ‘The results have shown ve the mos 1 with greatest permeab Vv oar nlity 
that thy vater content was verv irrecular to stand the cutting action of the hot trot 
Refractormess. WRetractoriness alfeets the ease with which the The accom) ving curves (Fie. 1) are found by plotting the 
mold is broken down after use a dl the damage | sand is reclaimed. percentage of sand that will be reta ned by a given esh. Phe 
perfect sand would be a straight sand parallel with the abseissa, 
\BLI ANALYSIS OF SANDS, DRY BASIS and the nearer this condition is approached, the better the sand 
Practically a sand never gains the ideal, but the graph affords 
very ready comparison. Many founders can grade sand to a 
North Ri A certain extent by feel, but the writer has seen many instances ot 
false judgment on the part of experienced men. Tor instance, 
the same sample of sand presented at two diferent times wa 
No. | No. | No. | N N N N N : ' 
) { 0 evraded as 1 and ¥, Reference to the curves g ves ¢ ‘planation, a 
he No. 1 and No ” sands are ery similar; but the decision a 
Chen rendered determined the use on certain floors, (The Iron Age. 
Cl » 9 14 9 .¢ ay S ‘ wey ard 
- ~ Be ty vol. 103, no. 12, March 20, 1919, pp. 739-741, 1 fig., p) 
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60 mes 0.6 | 22.2 | 16.6 | 2 0 7 | 22 sifting grate which the designer (Joseph Harrington, Mem.An 
chelogesien } 1.9) 10.7) 14.1) 8.5) 26) 7.1) 8.0) 5.8 Soe.M.E.) emphasizes as a feature fundamentally new 
100 mesh 3.1; 8.0 6.0 4.9 1.9 5.7 5 3 9.4 Tl t | ’ , ; oa ’ 
» rer © sists as . Ss . { Ss Carr ‘ he aris 
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oisture s receive 5 5.5 « 1 7 2 ; 9 ~ y > > ° —_ E on , 
maaionae 2 dine 0.5) 65) 9.1) 4 6.0) 5-2) ¢.5 | 0.0 of fine fuel into the air compartment below. The bars are mad 


The molding material consists of silica sand which is practi- 
cally infusible, while fat clay and aluminum silicate are 
unchanged by the heat of molten iron except at the inner mold 
surface, and residual mica and silicates of the alkalies fuse at 


verv much lower te peratures and thereby form fluxine mate rials. 


As a result such alkali silicates may reduce the tusing point ot 

















of gray iron and the overlapping is secured by causing one ba 
to project under the overhanging part of another. 

The following conditions were considered as necessary to b 
met before forced draft could be successfully used with cok 
breeze : 

1 The stoker must allow the fuel to remain quiet during |! 
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combustion period in order to avoid the formation of clinkers that 
cause any disturbance of the fuel bed when the ash content is in a 
plastic condition. 


2 To avoid the accumulation of refuse in the furnace and consi 
quent touling of the grate surface, it must be diseharee: 
formed, so that the ash ren aining on any u section of th ra 
is that which results from the burning of a single tof fu 

3 There must be no air spaces that are not periods and 
COMPLelLely cleaned by the automatic operation o 
parts and disengagement of clinker which mavy } e ed t] 
alr Spruce aut ‘ pre ous pa snore ro ' thi¢ 11) ‘ 

t Ina iuch as the f ie] bed does no req re ! 0 
pr Ol air thre rhout its exter I oker of tl] 
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New Fuel Developed by Submarine Defense Association 
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nd railroads may | from refinenes any grade of colloida ‘ 
ey desire to the preseription wanted, or they may obtain the ay 
propriate X ed oi] and make a final con position themselves Ni 
change in oil-storage or burning equipment is required 
\nother development is represented by colloidal fuel made with 
pressure-s residuals which hitherto have heen quite neglected 


‘rom these residuals a fuel is prepared so low in sulphur that it 


Ss ¢ xpected 


to command a premium for making higher-grade alloy 


research was started in blending petroleum oils and 


A furthe: 
| tars to see if it was practicable to stabilize the mixture so 
hat free coke and asphaltic substances would not settle out but 
vould produce a stable liquid fuel that could be shipped, piped 
ind stored. The quest was well worth while because could it sue 
eed one might so create annually here and in England up to 20, 
100,000 bbl. of superior liquid fuel without an increase in oil 
vell production. Suecess is now confirmed. Thus countries wit] 
it oil like Australia, France, Italy and England may themselves 
roduce over half of the substances to make liquid fuel, and as the 
as-house and coke-oven tars are usually cheaper than fuel oil they 
vill average down the cost of oil in the composite. 

The experiments in making colloidal fuel were conducted at the 
brooklyn plant of the Standard Oil Company. No information 


is given as to the nature of the fixateur besides saving that it is a 
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eu bl «} pasty substance ot the eons tene ( rrease 
lhe fixateur, to the amount of per cent of the fir ‘ rroduet, 
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HOISTING MACHINERY 


Gearless Tractor |] levator and Its Safety \ppliances 


} (d brake ( ‘ \ 
™ : - e motor d hence 1 ( 
TY i} ! ‘ re mu be built 1 eas 
Phe irl re serie oune \ res ? i’ ¢ F 
the irges yu ot copper into ti irma ( lt 
= na he « ane « moto . Ser, | 
e ot a mac o } sal power b ) ‘ 
rhe matter of slippage is taken care o fe vay 
The counterweig! which ine les the counterw t i vd 
sted se hat it equals tl total weight of the ear “ Dp! 3 
H) per cent ot the car loa Thus, for a duty of 2500 Ib. th 
counterweight would weigh 1000 lb. more than the ear and s , 
\\ eompensath S obtained DY compensating rom | ; 
mia the maxim ! ‘ ference between the 
ounterweight and the ear side of the ousting 1 TU ’ 
\s the total load on both sides exceeds 16,000 Ib d pice 
does not oceur until the load on one side is twice tha n the 
other, the traction is positive In Tact, as positive . the ropes 
were wound on a spirally grooved drum. whi ! s case would 
be impossible on account of the large amount of rope required 


d ie to the | igh rise, 


The hoist g ropes are so adjust d that if the ear shor 


f id overrun 
the bottom landing the counterweights will not run into the over 
head work. If either the car or the counterweight bottoms in the 
pit, the traction between the driving sheaves and ropes is lost, so 
that even if the machine continues to run, neither the ear nor 
counterweights can be drawn into overhead work. This makes 
this type of machine very safe. 

Compensating ropes compensate for the variation in the net 
load on the driving sheaves due to the shifting of the weight of the 
hoisting ropes from one side to the other which oceurs during 


motion of the car up and down the hoistway. The weight of the 
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compensating ropes must be such per foot that they will with the 
electric cables leading to the car compensate for the net shifting 
of the load due to the weight of the hoisting ropes regardless of 
the position of the car in the hoistway. In addition to this a 
special oilspring buffer (diseussed in detail and illustrated in the 
original article) is placed in the hoistway the 


eounterweights to rest in case the cal 


unde1 ear and 


assist In bringing them to 
overtravels the top or bottom landings. 
An elaborate system of safety devices is provided, summed up 
the following manner in the original article 
1 Automatic return of the car switch to an off position. 
2 The automatic stopping switch gradually brings the ear to a 
as the top or bottom landings are approached. 
way limit switches operate if the car continues to 
move atter the 


switehes, 


automatic stopping switch opens the reversing 
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lic. 2 INSTALLATION WHERE DRIVING SHEAVE SPANS ITIALF THE 
CarR WipTtH 
l'ic. 3 INSTALLATION WHERE DRIVING SHEAVE DOES NoT SPAN 


HALF THE CAR WiptH 


4 The switch operated by the centrifugal governor stops the 
car in case of overspeeding, by causing a light retarding force to 
be applied between the car-safety jaws and rails and opening the 
main potential switch. 

5 The oil buffers are capable of stopping the car or counter- 
weight at 50 per cent excess speed without discomfort to pas- 
sengers. 

6 After the car or counterweight strikes the bumpers, the trac- 
tion between the hoisting cables and driving sheave is either lost 
or greatly reduced. 

7 Overtravel 


beyond the terminal landing lifts the 


compensating sheaves and housing, and this in turn helps to de- 


top 


crease the traction and also operates a switch to stop the motor. 

8 Opening of the ear-safety switch stops the motor and applies 
a light retarding force between the car-safety jaws and rails, thus 
stopping the car. 

9 For high-lift elevators a mechanical retarding and latching 
device is provided to stop the car from overrun beyond the top- 
terminal landing. 

10 Breaking of the hoisting ropes causes the application of a 
heavy retarding force on the car and counterweight safeties. 
(Power, vol. 49, no. 13, April 1, 1919, pp. 474-478, 9 figs., d) 
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VALUES OF » IN Kutrer’s ForMULA FoR DIFFERENT CHANNE! 
ConbiTioNs, C. E, Ramser. Experiments were made to detea 
mine the value of » in Kutter’s formula on five courses of the 
South Forked Deer River, between Jackson and Roberts, Tem 


The ehannel along these courses varied from one newly dredged 
ana it excellent condition to a very crooked course ot thre old 
river in very vad condition, and Table 2 wives the values o TT 
obtained for each o the courses tor stages ranging trot low 
to lig 

‘Lhe lowest values of n were obtained for the course of channel 
near Roberts (Table 2) where they were taken at periods from 

rABLE 2 VALUES Ol IN KUTTER’S FORMULA FOR DIFFI | 

CHANNEL CONDITIONS 

Nat \I I 
Roberts Channel 
Jackson Channel traig U.U 
Irregular Dred ( 
Old Straight River ¢ t O O50K 
Old Cr ced R ( ) 
tour to six months after the dredging of the channe a ee 
completed. These low values may be ittrib ‘ ‘ 
paratively smoot and regular side slopes and bottom, the 
unilormity of cross-section and the freedom trom curve 
obstructions in the channel. 

The effect of roughness and irregularities 1s revealed in 1 
results obtained tor the course near Jackson. Although the 
channel was practically free from vegetation or obstructions of 


any sort, vet the values of » are considerably higher than thos 
obtained 


tor the course near Roberts. The irregularities in 1 


lower portion of this channel were left at the time of construc 
tion, the bottom and sides of the channel never having bee 
smoothed properly. 

Still higher figures are obtained on the old straight rive 


channel where the course is fairly straight but the cross-section 
variable, side slopes irregular, bottom irregular with deep hol 


and, what is most important, the sides are covered with tre 


roots and vines and subjeet to caving. Here the value of » 


roughly three times as high as in the section of ehannel xn 


Roberts. 


Finally the highest values for » were obtained in the 
crooked river channel where the sick slopes are very irr’ 
the bottom likewise very irregulat and full of holes. There 


many roots, trees and bushes on side slopes and many logs, 


trees and other drift on bottom, in addition to which trees 


continually falling into the channel due to caving banks. 


] 


thermore, the 


course of the channel itself is ve ry crooked an: 
four distinct curves, 

A comparison the the old straight 
channel and the old crooked river channel is particularly inst: 
tive, sinee the flow except tor the aifferene 
shape of channel are rather similar and the difference in va 
of m is apparently due to this difference in the character of 
eCourse of the ehanne a (Enaines ring ] 


11, March 13, 1919, pp. 522-523 


made up of 


between figures 


tor 


conditions of 


News-Record, vol. 8. 
et) 


, o figs., 


INTERNAL-COMBUSTION ENGINEERING 


Port Design ror Two-CycLe Om ENGINES. Discussion 
subject on which comparatively little has been published 1 
English language, The writer mainly considers the so-ealled 
Diesel type ol erude-oil engines, 

The article, which is not suitable for abstracting, diseuss¢ 
design of the inlet port, transfer port, and exhaust port, and 
tormule therefor. 

The writer calls attention to the facet that the designer of s 


Diesel engines should fully appreciate the necessity of getting 
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the cyl er for scavenging purposes the largest amount of an isoline, so that the mixture will become too ri Chis dyttie 
possible Not all of the incoming air remains in the eyvlinder and s overcome by the introduction of air ports in the sub 
a portion of it mav be driven out through the exhaust ports, a choke tube on the engine side of the jet. These ports are 
lowing a correspondn yr amount ol exhaust gas to remain in th opened and closed by a sleeve attached to the throttle barre 
evlinde This loss may be taken care of in some manner and, uch a way that closing the throttle opens the air ports 
for example, in the marine Diesel engines where seavenging all Attention is called also to the consideration of the float el] 
is furnished by a separate pump the displacement of the pump Fig. 5). The float rises and falls upon a fixed central guid lt 
piston made approximately 1'5 times that of the power pistor is separated from the needle valve and, therefore, vibratior 
(he design of the deflector on the end of the piston is very im likely to temporarily upset the gasoline lev lhe needle valve 
portant in getting this air into the cylinder with the least possibl s carried within a separate cylindrical duet and is operated by a 
loss By a mere change in the shape of this deflector the write: ingle fork-ended balance-weighted lever. 
claims to have seen the developed horsepower increased 10 to 20 A particularly important feature of the float-chamber 
per cent. Indicator cards of various engines are given with inter ; the provision made to trap dirt or water. The delivery from th 
esting comments on @heir showing (The Gas Enaqu vol. 21,1 needle-valve duct is high up in the chamber, and the gasoline 
», Feb. 1919, pp. 37-42, 5 figs., et) o rise to the top of the gauze filter eylinder before it can over 
low to the float chamber. At the bottom of the needle-valve duc 
= : . aie 3 a passage leading to a trap chamber beneath the mai loat 
New British Carburetor with Modified Venturi Tube cneliaiss Mae widhaw oar @elt tania Odette qaaile wales Gelis tu 
Cox * Atmos ” CARBURETOR Deseription ot a new carburetor 
British manufacture. The commanding feature of the device — 
a special construction of what has come to be known as the RN hi > a 
iri tube, well illustrated in Fig. 4. It is claimed that in th ‘ (4 = = 
isual venturi tube as the speed of the engine and hence of th mee |S : 














f — — , < — a < ] 
air increases, the depression about the jet also increases, with the ; r . t a 
. ' 1 OS pS) 
hat a relatively greater portion Ol gasoline than is neces 7| rs | 
‘ : —<— Oe | 
ul ows through the jet and the mixture becomes too rich Po = iy 8 
pecial measures are provided .» correct this fault. ; 
The following explains how this difficulty is handled in the Coy 
; . , c L 
carburetor. If air be drawn through the venturi tube, there com fjee~L a 
nto play at the walls of the narrow throat a fall in pressure, as ———- ' 
at lin Fig. 4. The depression in this region is believed to be 1 a A) yn 
trict proportion to the volume of fluid passing through the f = tapes pte 
- GALL FIBA ae 
venturi. If, therefore, the jet of a carburetor be placed in a J Fdtr 
, j 
small choke tube entering the narrow throat of a venturi, then as Ue 
the volume of air passing through is increased so will the depre ry 5 SECTION IN PERSPECTIVE OF THE Cox CARBURETOR 


sion on the jet increase in proportion. In other words, it is 


claimed that with such an arrangement if the mixture be set night 


1} , . =-) ts wreater snecifie or: t t this chamber 
one point, it will remain correct over the usable range of varia reason ol its greater specific gravity into this trap chamber, 
whenee it can be drawn out from time to time through the orifice 
of a detachable plug. (The Autocar, vol. 62, no. 1221, March 15, 
‘ 4 1919, pp. 358-360, 4 figs., d 
bia ’ ; 


/ \ $ 
( \L. bs 
= “] i—_ ee 7 ; ' 
‘3 = (¥7L Striking Results of Tests on Liberty-12 Engine 
\ & : OvuTLeT WATER TEMPERATURES AND ENGINE Erriciency. Dat 
if 4 


Pett ~" A. 
}\% > / ' 4 


ot tests (hitherto confidential) on a standard Liberty-12 engine, 

model A, the purpose of which was to determine how the various 

Oe $ DIAGRAMS ILLUSTRATING THE PRINCIPLE OF THE COX outlet water temperatures affect the power curve of the engin 
CARBURETOR : 


In general, it was found that the power increases as the cooling 


water temperature decreases to a point of about 100 deg. fahr 


volume per unit of time demanded by the different speeds — [¢ will be noted, however, that at 90 deg. the power again begins 

the engine. It should be borne in mind, however, that the to drop off slightly at the higher speeds. Also, the power dé 
onditions described held good only so long as the venturi pr creases considerably with an extreme increase in temperature. At 
erves its shape, or, in effect, so long as the barrel throttle is wid about 200 deg. fahr. the power is only 417 hp., while at 90 deg 


! fahr. it is 436 hp. 
\t the walls of the throat of a venturi tube there is also a region 
depression, and if holes be drilled at this point (2, Fig. 4) 
flow will be induced through the apertures, as indicated by the 

orizontal arrows. No. 3 a diagram of the carburetor at full 

hrottle opening is shown at 3, Fig. 4. From the throat of the 
ain venturi a pipe runs to a small subsidiary choke tube sur Outlet water temperature 


rABLE 3 GASOLINE CONSUMPTION OF LIBERTY >» ENGINE AT VA 
RIOUS OUTLET WATER TEMPERATURES 


vuunding the jet. The operation with partly open throttle is rg spies oe a pe po 

own at 4, Fig. 4. Air ports open as the throttle closes in order 4 verage hp. 3892 387 88 Y 404 

0 prevent too great a fall of air pressure around the jet. For Lb. per hour 197.5 200 | 204.5 06 | 205 

he sake of simplicity a piston throttle is shown in place of the Gal. per hour 33.5 33.9 a7 5-0 .5 
irrel-type throttle actually employed. peste dos —— oo oo? oe Se , 
In the Cox earburetor (Fig. 5) the middle portion of the main = = = 

enturi tube is formed in the throttle barrel itself, and with partly 

osed throttle, therefore, the conditions of the perfect venturi tube This is well illustrated in the curves in Fig. 6. Because of th 
» longer obtain, the flow of the air becoming distorted. In conse fact that the actual data of the tests are reported only in a publica 
ienee of this, with the partly closed throttle there is a reduction tion not generally available, those in Table 3 are reprinted here 
pressure in the region of the branch choke tube and the jet No information is available as to the other features of operation 


ll be foreed to deliver a disproportionately great amount of of the plant. Thus, for example, it is not stated whether preigni 
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Fic. G6 Power CURVES OF STANDARD LIBERTY-12 A1 


LET WATER TEMPERATURES 


VARIOUS OUT 


tion oceurred at the higher outlet water temperatures. (Technical 
Orders, Technical Division, Air no. 4, Jan. 1919, pp. 
15-17, e. Seeret publication, present abstract being made by 
special courtesy of the War Department, Air Service Engineering 
Division. ) 


Service, 


Means for Increasing Power Output of Aircraft Engines 
at High Altitudes 


MAINTAINING CONSTANT PRESSURE BETWEEN THE CARBURETORS 
oF AIR ENGINES REGARDLESS OF THE ALTITUDE, Leslie V. Spencer. 
It is well known that at high altitudes the power developed by the 
ordinary internal-combustion engine decreases materially because 
The 
Sureau of Standards curve between the pressure and altitude at a 
temperature of 50 deg. fahr. shown in Fig. 7 illustrates this faet 
very well. From it, it appears that at 20,000 ft. an engine operates 
with an intake pressure of approximately half that at ground 
level, which affects both the proportion of the mixture and the fuel 
delivery through the nozzle. 

In order to overcome this difficulty in the operation engineers 
have turned to the idea of supercompressing the air sent to the 
carburetor so as to maintain as nearly as possible the ground-level 
pressure regardless of the height. Such supercompression has 
been given various names, of which the present writer recom- 


mends the term “ supercharging.” 


of the decrease of the oxygen content in the cylinder charge. 


The function of a supercharg- 
ing device is, however, not to increase the normal ground-level 
power up to the limit in altitude for which the supercharger is 
designed. 

In Europe the method apparently most widely used is the turbo- 
supercompression, a good example of which is represented by the 
Rateau scheme developed by Professor Rateau in France. 

The rotary compressor has been tried in competition with the 
centrifugal type of compressor by the British at the Royal Air- 


THe JOURNAI 
Am.Soc.M.E 


craft Establishment and has been discarded in favor of the latter. 
The centrifugal form of compressor, however, has proved the most 
desirable through having a minimum of working parts, being ver) 
compact for a given eapacity and being capable of operating 
satisfactorily at top speed over long periods of time. 

As to the methods of driving the compressor, there are three 
possibilities. It ean be direct-connected with the engine just as a 
magneto, possibly with a gear train to step up the speed of the 
compressor rotor as shown in Fig. 8. 

Also the compressor might be driven by a small steam turbine, 
the steam being produced by the exhaust-gas heat The third 
alternative is to drive the compressor impeller by means of 


exhaust-gas turbine receiving 


Its energy directly trom the ¢ 
exhaust gas. 
In England and Italy direet-conneected means of drive through 


an intermediate gear train have been tried, but great difficulty was 
experienced in coping with the severe stresses developed in the 
rapidly operating mechanism due to sudden fluctuations in tl 
speed ot the engine. 

Steam-turbine drive has not been seriously cor 


of the obvious complications and it is the exhaust-gas drive that 


has found the best favor. The exhaust-gas turbine can be cor 
nected directly with the exhaust ports of the engine throug! 
special manifolds replacing the standard manifolds, so that all the 
26,000 
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exhaust must pass through the turbine nozzies and give up 
energy to the turbine rotor before being allowed 
the atmosphere through the turbine discharge passages. 

In the designs which have been experimented with thus tar, | 
turbine rotor and the impeller of the centrifugal compressor a 
mounted on the same shaft so that the two are in one unit. 

The general design of the Rateau supercharger can be se: 
from Fig. 10. The only difficulty that has been encountered 
that of coping with the high temperatures of the exhaust gas 
but even this difficulty seems to be close to satisfactory solutio 

Around the turbine rotor there is atmospheric pressure whit 
the supercharged engine exhausts at a normal pressure of abo 
30 in. of mereury corresponding to a normal atmospheric pressu 
of 15 lb. per sq. in. at sea level. The expansion of the gases fri 
this pressure to that of the atmosphere is sufficient to operate | 
turbine at high speeds and ordinarily the turbine rotor speeds m 
up to 25,000 or 30,000 r.p.m. 

Experiments with this system indicate that of the energy © 
combustion the engine and turbo-compressor utilize about 33 p 
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cent, whereas approximately 45 per cent is lost in the exhaust 


which finally escapes from the discharge ports of the turbine. 
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In addition to the work of Professor Rateau and other foreign Tue Besset-CLirrorp Function, G. Greenhill Writers o7 
experimenters a certain amount has been done in America, wher stability, statical and dynamical, as of a beam, strut whirling 
at the request of the Go ernment, Ie H. Sherbondyv and I shaft, are compelled to introduce the Bessel functi yn. to give 
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NOZZLE 


EXHAU ST 
CHAMBER 


Fic. 10 CROSS-SECTION OF 


Sanford A, Moss, Mem.Am.Soe.M.E., have taken up the same 
problem. The designs evolved in this country will be described in 
an early issue of MECHANICAL ENGINEERING. (Aerial Age Weekly 
vol. 9, no. 5, April 14, 1919, pp. 244-246 and 264, 6 figs., d) 
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SUPERCHARGER DESIGNED BY PROFESSOR RATEAI 


complete solution, and the ordinary function is then employed as 
given in the textbook. 

3ut attention should be directed to a forgotten posthumous noteé 
by Clifford, in his Mathematical Papers, 1882, page 346, wher 








ne 





makes a start with a function, which we may denote after him 


by C (a), obtained as the sum of all the positive integral & powers 


ot vc, (—«)*, divided by the square of the fractorial &, Ik, 
and thus 
C (2) =I vc)*(1Th 
it the exponential function 
e* = | a)* /II} 


But there is this important difference, that whereas the exponen- 
ial function never vanishes, the equation C(2)= 0 has an infinite 


number of positive roots. 


The nth derivative of C(a) is Clifford's 
Ca(z) == (—2z)*/TIKIL (n+ k) 
and the nth integral, 
= (—a2)"* /TikII (n+ h 











Lic. 11 CONCRETE CONSISTENCY TESTING MACHINE (SHOWING ReE- 
SULTING CONE FOR CONCRETE WHICH CAN BE SUCCESSFULLY 
USED IN PBACTICALLY ALL ORDINARY REINFORCED-CONCRETI 


WORK ) 


is denoted by C—,(x), so that C_,(2) 
Thence the differential equations 
1) d."a2"Cn(x)= Cn(ax), and 
(2) d, | a"*'d,Cy(x)] > S*Ca(Z) 
“Cn ‘da* +-(n +1)dC,/dzx Ca 0: 
=) xz "C. 


vr ”°Nd"C (x) /dax", J,(2V/ xr) Clr) 


z"™Un(Z) 


) 9) 


and (3) Jn(2\ n(x) = 2° °"C, (2) 


V 


Per Cemt of Worter by Weight of Dry Material 
4 e a” Mu 
i “+ > DS 
a ta S16 
| | ‘ 








| + + + + +—-—_—_+—+ 





wee HaE 













2. ai 
(|. 

‘=| 

2a oe 6 Bb RH 
Per Cent of Worter by 
Weight of Dry Material 

RELATION BETWEEN 


PER CENT OF WATER AND 
DROP IN INCHES 





YT-] BART PORTLAND CEMENT * 











g 1 SHALE SLAG SAND (BELOW 

D 1600 , 2 te (~o 0% 4+} | 
? 5% BY WEIGHT OF THE CEMENT OF | 

&. 1200 |} —- D/ATOMACEOUS EARTH USED —— 

Q | | 

i) i i i A. 4. i. 





C 1 a: eo eer -=a = 
Drop in Inches, Measured by Consistency Apparatus 


Fic. 12 Errect oF WATER ON CONCRETI 

Take the problem of the uniform chain, hanging vertically and 
vibrating slightly, investigated on the first page of Bessel Fune- 
tions, by Gray and Matthews, and again at the end of the book, 
where the density is taken to vary as the nth power of z the height 
above the lower end. To realize the experiment it is easier to re- 
volve the chain by hand, bodily in steady motion, and to investi- 
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When the deviation from the vertical 
is small, it is proportional to C(a/l), or C,(m—+1)a 


gate the permanent shape. 
l, where l is 
the height of the equivalent conical pendulum, and is the length 
of the subtangent at the lowest point, the free end of the chain 
The plane vibration will be shown in the shadow of the revolving 
chain thrown on a vertieal wall. 

In the linear differential equation of the seeond order, reduced 


to the canonical torm 


1 dy 
I 0, 
where I is called its differential invariant, the solution is given bv 
the Bessel or Clifford funetion when | : or writing it 
. if / 
2 + bi 0, p m —+- 2, 


ad 
and changing to the variable 2 = kz? /p*, the differential equation 
above for Cy(ax), with » l 


neering, page 99, January 24, by Arthur Morley. 


changes to the (2) p, as in Engi- 


This is the dif- 


ferential equation required in the investigation of the vertical 
stability of a mast or tree, and with m l, p = 3, for a vertical 
wire or uniform rod. Here » is fractional, and in Clifford's deti 
nition IIn must be taken to mean [\(» 1), in Gauss’ notation 


Thus when » is half an odd integer, the Clifford functions are the 
derivations or integrals of sin (2\/a +a). 

The Besse | function of real or imaginary argument, denoted by 
(ber) and (be in Kelvin’s notation, are distinguished here by 
a mere change of sign in the argument x of the Clifford funetion 

To utilize the elaborate tables computed of the Bessel function, 
say of argument z, all that is required is a new column alongside 
ot 2\ 
tion 


as argument a2 of the corresponding Clifford fune 


If writers on these questions of practical stability, which re 
the old Bessel these 
Clifford and his function, they will notice a considerable simpli- 
tho 


quire function, will introduce methods of 


will give to the writer of 


E) 


fication in their formulae, and they 
theoretical textbook a lead he will be compelled to follow 
neering, Vol. 107, no. 2776, March 14, 1919, p. 334, ¢ 


MEASUREMENTS 


MetTHOD 
Herbert A. 


by the Concrete Ship Section, Emergency Fleet Corporation 


AND MEASURING 


MEASURING 


APPARATUS 


FOR THE CONSISTENCY OF 


Description of a field instrument develope: 


(CONCRETE, 
Davis. 


The apparatus consists essentially of a metal eylinder (Fig. 11 
whose inside surtace is pertectly smooth, mounted on metal slides 
that direct the movement of the cylinder so as to be truly vertical 
The evlinder rests on a smooth glass plate supported horizontally 


and independent of the supports of the eylinder. 
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Q 1 e : 7 
Drop in Inches, Measured by Con 


4 c € 8 ) 


Stency Apparotus 


AND Drop AS SHOWN IN TESTING MACHINE 

To operate this apparatus the cylinder resting on the glass pla! 
is filled as a mold with the concrete, the top surface is struck o! 
level and the metal cylinder is slowly raised, leaving the concret 
unsupported. It was found that this unsupported concrete too 
various shapes, dependent on the amount of water used in gagin: 
the concrete. Furthermore, over a considerable range it was noted 
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the loss in height of the conerete cylinder and the removal 
the metal cylinder bore a definite relation to th amount oO} 
er used in gaging the conerete. 
the diameter ot the resulting cone was tound to be fairly re 
he easure of consistency. Typical curves (Fig. 12 


er een COMpressive s u ean 
ead and ( ! ( Ol the I Ipported com e ¢ 
is adele ned bv 1 apparatus by wo dillerent « ‘ 
vel ( l il he wit eertal practical lis! 
( anal La the apparatus (i) necru \ / 
= 13, Ma 4 OI, pp. GOS-O05, 6 


\L PROCESSES 


Pre-Cast Reinforeed-Concrete Members 


for Structural Purposes 


ol 


io Mo GP 0 HE PENNSYLVA I 


¢ purpose 0 CH iS WO 


‘ Deseription ¢ a plant, tf 1 
nu ‘ ey i ! reed-conerete members tor the ere 
of b nes and cor on of bridges, as we s su 
el ence posts, telegt iy) poles, ete. as lend el ‘ to 
duction lantities at a central point. Information is als 
n on the erection of engine houses involving the use of el 

ents constructed at the plant. 
he ndamental idea underlying the erection « this pla 
s that t building of engine houses and other construction work 
could be tac ed by concentrating the casting of reinforced 
concrete ¢o ns, root girders, beams and similar apparatus at 
central point. The site chosen was at Morrisville, Pa., just 
ere the Delaware River from Trenton, N. J While not 
u“ \ the cent ‘ the road requirements lor pre-cast con 
erete products, this site had the advantage of possessing an 
mited supply ef sand and gravel peculiarly adapted to th 
purpose of concrete construction. 
e article describes and illustrates the layout of the plant 
nd the method of handling materials, whieh is of great im 
rtance in a plant of this character. 
Che casting operations proper are carried on in the following 
? rite The torms are first located on the casting platform 
d a shed is pushed into position to protect the work. On top 
each shed are two tent houses or cupolas over bins into whiel 
nerete is deposited trom the distributing tower. Leading 
rou ese beams to the torms in the building underneath ars 
exible delivery spouts, each capable of reaching all points withir 
its half of the strueture. A gateman stationed in each cupola 
rough which maternal is being poured, operates valves to the 
elistributing spout as may be required by the operatives on the 
atform and as 1s indicated by a system of gong signals 
\ very interesting and important feature of these portable cast 


svstem which has been installed in eae} 


is the heating 


floors s ispen led Iron 


ese consist of boiler plants located on 

‘ roo structure | thre eorner ot each building. and ee 
nve or Lhe ola 2t)-lip vertical boiler and L50-gal. ¢a 
pacity water storage tank. The latter is filled by means of a 
hose connection to an adjacent hvdrant and is of such capacity 


s to contain about tive days’ supply at each filling The 
radiating coils are mounted on the side and end frames of the 
nulding and below the level of the boiler. In order to bring 
e returns from the heating system back to the boiler plant 
itomatically, steam traps are used in tandem, there being about 
0 Ib pressure on the line, The first of these traps collects the 
mdensation and returns it to a point above the level of the 


boiler from second irns the water to 


point the trap ret 


tis souree. 

The the 
period of 24 hours after pouring. 
oth of eold evaporation 
n dry weather, large hay-filled mats are placed over newly filled 


from freezing for a 
By way of further protection, 


and excessive 


practice 1s to protect work 


trom extremes rates of 
forms until seasoning has advanced to the desired stage. 

The articles illustrate the manner in which the various rein- 
forced-conerete elements of construction are east and assembled. 
At the outset an attempt was made to east the roof beams and 


slabs in complete units, but this was found objectionable because 
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the wielding ( e compl ed slabs and a because eir 
ze pres aed hoadinge OL more tha ree ¢ l I car 
| . elie i LuerelLore Dee! mana er ind the 4 
na dua r enomS ibs 4 
e ere ! ) ‘ ‘ ( 
nto d deseribe deta . 
! ‘ I ‘ ( ro. \ | " a ( 
ce, and eXp s tail 
Sill ( “ Ills ‘ ’ 
‘ T rT i i] ‘ 
‘  W i i rT 
by ‘ s «le ( 
house erection that has been adopted, e P ‘ 
ow in Pp ( piet pore ‘ 
nouse facilities at a rate to \¢ Lh l method « ( ting 
‘ ns rirders, beams, rool, Siabs, ete., 1n piace can bear no 
ructior Ss insured made available a i total ¢ t that 
not only stihes e plant and ta ies it have been ] aed 
ut will vield a constantly increasing profit as the road « eS 
» meet the rapidly enlarging demand for concrete struc ‘ 
tever tvpe (Ra ay Revieu lL 64. 3 12, M a. 
1919, | 25-432, illustrated, dA 


POWER PLANTS 


\ 
\ |? s CONC NING STEAM 


> , 
Bort hy ! 


VA isch (ft fur und Vasc ne etried 


Damopypt ke Sel 


is article is the conclusion of a quarterly summary of patents 


relating to the firing of steam boilers. and istra 


Descriptions 


tions of the patents are given. 
In the event of failure in the boiler feed pumps, the attendant 
must close all the boiler dampers. As information regarding 


pump breakdowns may often take some time to reach the boiler 


in a large works, and as the closing of all the dampers 


take a considerable time, there is a good deal of risk of 
To co (D.R P 
taken out by 


which all the dampers are closed automatically as soon as for an\ 


endant 
an 
explosion occurring. interact this a 
307 490 ) 


patent 
has been for an arrangement means of 
reason the pressure in the feedpipe falls below the normal boiler 
Also the 
through failure of the safety valve, the dampers are closed through 
the the 1 


Dratt-regulating lin 


pressure when maximum sate pressure 1S exceeded 


pressure 1n 


eedpipe. 


ks for steam boiler heating must be oc 


to 


re door so that ho cooling off 


; 


easionally adjusted to the 


; steam pressure. It is also necesary 


close the damp r when opening the 
The 
links to the steam pressure in the boiler, which again ds pends on 


An 


besides Lhe consta 


Y surlace occurs. adjustment of the regulating 


e steam consumption, 1s often done mechanically. 


on (D.R.P, No. 287,194) 


on the damper of the steam 


Innova 


provides that 


etlect pressure, 1l 1s automatically 


closed when the fire door is opened, and opened fully again when 


] 


door ls close a, 


fire 


As smoke exhauster and cleaning device is 


tol 


K.P. No. 306,668), consisting of rotating water and guide wheels 
and means by which the dust and gases are intimately mixed with 
the water. 

A new apparatus for delivering and distributing the fuel o1 
the grate is patented (D.R.P. No. 308,037), which works wit] 
a shuttle movement 

An improvement (D.R.P. No, 309,727) on a previous patent 

D.R.P. No. 503,646 consists otf a steam-jet tube cleaner or 


cleaning out locomotive boiler tubes while making a journey. 

Two special spraying burners for liquid fuel are mentioned 
The first is (D.R.P. No. 306,788) a 1 
burner, and (D.R.P. No. 296,485 
needle. T 
riven). 


irther improvement of th 
and ste« 


has a ceramic nozzk 


ie second is 


a revolving sprayer (patent number not 
The fuel as it leaves the nozzk 
much as possible, and forms a conical circle which insures th 


is thrown sideways as 
The atomized fuel and 


air intermingle completely, whereas in other systems on the sami 


correct mixture with air being obtained. 


principle the mixture is not perfect and combustion suffers a 


cordingly. 
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The last patent deseribed (D.R.P. No. 309,345) consists of an 
automatic control, by means of which the liquid fuel is shut off 
if the boiler-feedwater supply fails. (Technical Supplement to 
the Review of the Foreign Press, vol. 3, no. 6, March 18, 1919, p. 
182-183, no. 4478, d) 


i 


SPECIAL MACHINERY 


CONTINUOUS CENTRIFUGAL SEPARATION MACHINES. Description 
of the continuous centrifugal separator built by a South African 
firm. As shown in Fig. 13, it consists essentially of two vertical 
cylinders or bottomless buckets A revolving rapidly in a frame B 
Kach of 


revolution on its own axis. 


around an upright spindle (@. the two buckets has an 


ndepende nt The pulp or slime to be 
separated is fed into each bucket by a chute D) against the outer 
The 


toree packs the solid matter of the pulp against the 


wall, i.e., at the point farthest from the central spindle. 


ecentrilugal 
wall of the bucket, the fluid flowing over the upper rim and earry 
colloids with it. 


ng the If desired, by lengthening the time of 


separation, both crystalline and colloidal solid matter may be 


packed against the side of the bucket and only a clear liquid is 
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then discharged over the rim. The slow revolution of the bucket 
continually carries away the clean and dry solids packed against 
the wall from the point of feed, so that a fresh face is constantly 
exposed to the feed flow. The packed solids are carried around 
in the bucket until they arrive at the inner wall or at the point 
next to the central spindle. Here the centrifugal force, which at 
first packed them against the wall, exercises a reverse effect and 
disengages them with the aid of a plow E, so that they fall down 
and out into a proper receptacle. The revolving bar of the ma- 
chine is 3 ft. 6 in. in diameter. The machine is capable of treating 
over 25 tons of dried material per 24 hours. 


JOURNAI 


M.E. 


TH! 
(nm Son 


It is claimed that this machine is capable of handling silver, 
copper, and even tin slime, of which the latter has been hitherto 
particularly difficult to handle. 
is also deseribed in the original article. (Engineering, vol. 107, 
no. 2776, March 14, 1919, pp. 354-355, 7 figs., d) 


Another type ol the same machine 


New PuppuinGc Miuu ar Dover, N. J. In the last tew cade 
there has been practically no expansion of the merchant-bar-iron 
industry, the existing plants working mainly along t lel Lame 


In view of this situation the erection of a neW and moder pud 


| Ister lron Works, ol Dover, N. t ii ay be 


dling mill by the 


considered as a very important development in the prog . 
this industry in the East. 

The new plant now contains eleven complete double pudd 
furnaces and space is provided for a second simila ip he 
furnaces themselves are of the standard type. They burn bitu 
minous coal under foreed dratt and ea furnace is suri inted 
by a waste-heat boiler for renerating team re lires ! the 
operation of the rolls and pumps and generat ectri 
current 

For rolling the puddle balls into blooms ther <j UCCZE 
rotary pe In addition an alligator squee 

yr upsetti e blooms. The puddle bars are r s 
three-hig iidle tran Further refining and r 
puddle bars is to be earried out at the company’ d 
the equipment ineludes a 20-in. bar mill and other apparat \ 
modern feature 1 he new plant is the extensn ( ! 
saving devices For delivering the puddling b ( 
the old is! nea nadcar is bee repia bva Ste 
Blooms are transferred automatically from the squeezer to the 
puddle train. The iw materials are handled ead 
conveyors which also remove ashes and cinde1 vm thi ding 

On the other hand, however, side by side with the most 


* 


modern devices is to be found the actual process 


irou, Which is the same as that discovered in 1830 by Josep) 


the only difference being the use of the double puddling furnace 
instead of the old pig-boiling process. (The Tron Trade Ii 
vol. 64, no. 11, March 13, 1919, pp. 699 701 7 figs., d 


RAILROAD 
Materials ) 


| NGINEERING iSsee Also 


EK neineering 


LARGE CONSOLIDATION-TYPE LOCOMOTIVES FOR P 
PHIA AND READING RatILroap. These loeomotives are notable for 
their weight and hauling capacity and also because 


only engines Db ult to a 
in the 1430 
ministration. 


railroad company’s design to be 1 res 
locomotives ordered last veal wv the Railroad Ac 
They are designed ior heavy drag 
ar to the Mikado-type locom 
them. On the other 


respects sill 


hand, there are a great man) 


TABLE 4 COMPARISON OF P. & R. CONSOLIDATION AND MIKADO 
rYPE LOCOMOTIVES 

Type. 2-8 S 
Tractive effort, Il 61,260 7,320 
Total weight, Ib 21, 10K 29,5 
Weight on drivers, Ib 10,800 465, GOK 
Diameter of drivers, in 551 61 
Cylinders, diameter and stroke, in 25 x 32 i x 
Steam pressure, lb. per sq. in 200 
Heating surface, total evaporation, sq. ft 2655 1224 
Heating surface, equivalent, sq. ft. 3518 5264 
Grate area, sq. ft. : 94.9 )s 
Tractive effort diam. drivers equivalent heating 

surface... ; : isl 966 .5 699 4 
Firebox heating surface equiv. heating surface, per 

cent.. owe S.4 ( 
Grate area + vol. cylinders.... ‘ 5.2 6.4 





As shown in Table 4, the new locomotives have smaller drivin 
wheels and lower boiler pressure than the Mikado, but the eylir 
ders are 1 in. larger in diameter and the starting tractive effo: 
almost 4000 lb. greater than in the Mikado. There is also 
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in healing surlace, as there are eight less reatment the am nt OL moisture is reduced b ery SsiOoW degre 
perheater units and 20 less tubes than in the Mikado tvpe, and intil at the end it is praetically da) and the nber is re ved 
Lhe tity themselves are (i 2 in. shorter. For hea \ drag With not more than 5 per cent « I sture { ! [ Care is 
( wever, high tractive effort at slow speeds 1s more in iken not » fe e temperature « the kiln get above 16 eg 
portant thar sh sustained horsepower capacity, ahr. so tha ‘ iry may be done to the fiber « ew 
Because « the relatively smaller diameter of the whee] The author believes it so long as timber s« ‘ 
{ ‘ Cl depth can be placed above the rear drive Kept dry, it is indestructible except hb ( The elem ( 
\ ‘ ‘ bork conte lo an CXCECSS] ( Ihe .” a I 1 lecay belp Cl rely remo ed trom Lhe ns ‘ il] na oe 
instance oO ‘ h. above the rags iry 18 to Keep the! rom entering trom ( ar ne al 
L hig m iS comparatively short, and is ¢ pred Is some erpror coating rp! erab me ~ 
1 | ront and arrangement. patented by I. A. Seide) desirabl 
( endent of mot er and rolling equipme In the experim con 
\ ‘ ‘ ‘ thus arrangement is a cake Ss an almo ol bV-producet ¢ re eri Lhe er 
} ( : ! lotted plate fitted w cle i erely dipped in a hot bath of 1 Is mater es 
} S placed nder the superheater damper nd ind on « ! out were sande ) i ind | ab \ 
) I" ‘ Cs re ery cllective | vr ) ( ipertiuous ess and make ( isle! ‘ 
] | I elore ( rike the me ng he ne v Oy ‘ pl! ets « dup by this new | a ‘ 
i truction, and the device is pl ( MOSSID vy Oo sing > ‘ 1 Ss whi ( it te \ 
‘ reve CO ose ‘ re e¢ to escaping tor ] une e northern bir \ ro! rte ! d 
Ra (it Mare 1, 1919, pp. 760 od Which Gar t be ed tor r br pers t 
) ! perab a ) ! nse I 
Poplar and b velong to th me « Ol All é 
(i ( hi ( ‘ { . ) ! we} 3 ad. « be « 
re ree cre il ‘ na re by ron deseribed hers lia DD {yf 
ete ff es and e1 . M 8, 1919 819-850, e4 
| <i Wiehin Beibced VARIA 
! yt? ( { ? ré ‘ {| {) ~ ’ f Or i 
y ete ' rame. an / I calle attentin » the et ti ‘ 
( Cor CULE st I ( ! 0 pro es to 7} i portar role ! I © Ine 
l 0 hie ee] naus 
Information has been publish res ly ! rding 
) proper reo ( his ppear 
~ i i nose rv hic ; - 
( ey 0 oO So per « ) oO roa 
other 4 } oO} rele 
1} chia ‘ ( é ‘ had ¢ ‘ t né 
he produc ‘ er! CO ! ( ning 
( ] 0 ‘ meta COTTE ou I lial 
e! I ( er! reo! eur a ‘ ne 
, ex \ ¢ Dos ) 
Co le eoneerr s reporte oO the re Oo 
| ew of e rapid ex n ot press resources 
% ! o find a subst e for this portant ovine 
| | I ( (;ONDOLA ¢ eta lt hoped that this may not be the case, for the value 
inadium has been eminently demonstrate However, should 
e need ¢o t may develon that lreontum or titanium ean take 
em nne Lflad » - , = Stress are a ie place of vanad im to a greater or less deere: Already the 
ributed tf out the car body Phe t stresses in the steel] ; :. } 
: interest in titanium as an alloy in steel has been active and un 
vere limited to 16,000 Ib. ne q. in. and iy e conerete to 1000 Ih ° 
isual results are reported from its value as an alloy in steels and 
er sq, , ‘ } ies 
“ogee ' oral leasth « 1 ft. @) .. coe oven aOv Simply as a cleanser. 
: , mie) et eee rhe zirconium steel which has given the best results in France 
dth of 10 2Ve 1 \ sides 4 ft. 10 In. hig Che eon 
: 5a is stated to have the following compositor ine phy cal prep 
te work on this ear re presents the first commercial applheation . : 
erties: 
a hel weight aggregate ki own as Haydite. It Is stated t} 


at 


is material was developed by Stephen J. Hayde of Kansas Carbon 0.42 per cent 
ty, Mo., but no information as to the process is given. Railway Manganese 1.00 per cent 
f ol. 66, no. 12, March 21, 1919, pp. 776-777, 3 figs., d Silicon ....... 1.50 per cer 
_... Beare 00 per cer 
A New Mernop or Preserving Ramway Ties. The method MIN 6 cutlana oh eicied beac 0.34 per cer 
leseribed by the author consists first in drying the ties and seal Tensile strength... .198 ke per sq. mm. (281,560 lb. per 
¢ them against moisture. sq. in.) 
Mssentially, an attempt was made to use the same process that Elastic limit... .169 ke. per sq. mm. (240,320 Ib. per 
iture does but faster than nature unassisted can accomplish Sq. in. 
e work. An effort was made to dissolve, neutralize or wash Brinell hardness. ...470 (weight of 10-kg. ball making 
it the sap or other liquids or semi-liquids which obstruet and an impression 2.8 mm. 


ose the pores, and to do this warm vapor, or, 
varm saturated air with moisture is 
‘his and cleans the 

components of the 


xpand with the heat and 


in other words, (The Iron Age, 


April 17, 1919, p. 1030, g 
circulated among the 
the wood. 
resins 


T1es, 
Further, the 
filling the vesicles 


opens in 
and 


pores Articles appearing in the Survey are classified as ; compara- 
uid saps tive; d descriptive; e experimental; g general: h historical ; 


mathematical; p practical; s statistical: t theoretical. 
especial merit are rated A by the 


m 
Articles of 


force their way out to be diluted and 
uried away by the warm vapor. 


After some hours of this reviewer. 
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Members of the Society who participated in the enjoyable trip 
to England in 1910, and who remember with the greatest pleasure 
the hospitality extended by Capt. A. E. 8S. Hambelton of the SS. 
Celtic who conducted the party across, will regret to learn of the 
Captain’s serious injury as a result of having been struck by an 
auto truck. Captain Hambelton is in Bellevue hospital where he 
has been confined for ten weeks, but is making a good recovery 
and hopes to be about again soon, although as yet he is still 
incapacitated. 


Reunion of * Eighty-niners ” 


AMERICAN Society or Civit, ENGINEERS 


AmerIcAN [NstiruTE OF MINING ENGINEERS 


AmeEeRICAN Socrety oF MrcHaAnicat ENGINEERS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


Thirty years ago a party of American engineers, with membe 


Ss 


of their families, belonging to the four national engineering soci 
ties, sailed for Europe visiting England and the Paris Exposition 
of 1889, and being the recipients of many high courtesies, official, 
professional and individual. 

Plans have been made for a Reunion Dinner, to be held in New 
York City, about May 26, at which it is hoped that all the sur- 
vivors, ladies as well as men, of that memorable trip may meet 
again. 

While the records of the various societies furnish an approxi- 
mately complete list of the party, it is possible that some have 
been overlooked, or that addresses require correction. 

It is therefore urgently requested that any one who was of that 
party communicate immediately with the Secretary of the Com- 
mittee, Mr, Jesse M. Smith, Engineers’ Club, 32 West 40th Street, 
New York, N. Y. This information is desired from every member 
of the party, whether attendance at the function is possible or 
not; those who cannot come will be heartily remembered when 
their letters are read. 

It is hoped that the response to this request will be immediate 
and complete; the time is brief and the information required 
important. 

Announcement of the precise date and place, and full details, 


will be sent to every individual who can be reached. Send in your 


THe JourNnat 


ENGINEERING Am.Soc.M.E 
name now and resolve to come to meet your ti reo 
of thirty vears ago, 
Henry R. Tov ~ Cha 
ESS] AY! SMV \ 


April 15, 1919 


Federal Board of Vocational Training 


The great difficulty eneountered by the Gover 
edueating disabled soldiers and sailors is to aequaint ther 
the opportunities available. The ignorance of the averag 


and what it stands ready to « 


There 


regarding the Government 


him is most amazing. are many 


men now nm Civil 


badly handicapped by injuries received in the war, but never 


theless endeavoring to work. In the hope that the eonditios 
Fede ral 


Vocational Training has issued a notice giving full particulars 


these men may be somewhat alleviated the Board r 


regarding vocational training which is supphed free of cost 


and with compensation during training based on the amount to 
be entitled War Risk 
Further information is regarding the 


which a would under the Insurance 
Act. 


artificial 
treatment. 


man 


elvel supply 


limbs or other appliances, and, if needed, medical 

All disabled soldiers and sailors who desire aid should address 
their communications either to the Federal Board of Voeational 
Training at Washington, D. C., or to the District Offices located 
in Boston, New York, Philadelphia, Washington, Atlanta, New 
Orleans, Cincinnati, St. Minneapolis, Der 
San Francisco, Seattle and Dallas. 


Robert Hadfield Prize 
Sir Robert Hadtield, D.Se., F.R.S., has placed in th 


the British Institution of Mechanical Engineers the sum of £200, 
the income from which is to be awarded at the 


Chicago, Louis, 
Sur 
hands of 


diseretion of the 
Council of the Institution as a prize or prizes for the deseription 
method of 
metals, especially of a high degree of hardness. 


of a new and accurate determining the hardness of 
Ordinary tests 
are deseribed in the Report of the Hardness Tests Research Com 
Mechanical 


1916, pp. 677 to 778) and should be consulted by all competitors 


mittee (Proceedings of the Institution of engineers, 
Any tests offered should: be a description of a method suitable for 
id which ean be used to determine accurately 
rhe 
offer will be withdrawn January, 1922, and communications prior 
The Institution 
Westminster, 


metallurgical work, a 


the degree of hardness in eases where present methods fail 


to that time should be addressed to the Seeretary, 
of Mechanieal Engineers, 11 (ieorge St 


London, S. W. 1. 


(rreat 


Screw Thread Commission 


The Serew Thread Commission, which has been extended u | 
March 21, 1920, by an act of Congress passed “ebruary 28, ha 
recently cireulated a questionnaire relative to Aem reads 
Information is desired regarding the sizes and extent of use 


Aeme threads order that a tentative standard may be pre 
parel. The standard is to include a series of pitches at 
diameters, and manufacturers and others erested can be o 


rreat service in this connection by answering 


tions below. 


(rage Section, Buren ‘ 


Replies should he forwarded to the 
Washington, D. C., 
organization, 


Standards, 
firm or 
address and city. 


ZiIving name, position, name ot 


nature ol 


product manutactured, s'reet 


screw threads in 


nature of your 


1 To what extent do you produce or use Acme 
your manufactured product? Give details as to the 
requirements for Acme threads. 

2 Have you adopted, or are vou using, any standards with 
ence to specified pitches corresponding to fixed 
state sizes and pitches. 

3 If you have no established standard, what sizes (diameters and 
pitches) would suit your regular needs? This 
transmitted by detailed blueprints. 


diameters? If so, 


ha 


information can 


4 To what extent would a standard series of Aeme threads benefit 
your manufacturing conditions? 
5 To what accuracy is it necessary to produce Acme threads 


meeting your requirements? If you are working to definite tolerances 
on pitch diameter, lead, and angle, it is requested that details of 
this information be furnished. 











SPRING MEETING OF THE A. S. M 


S previously announced, the Spring Meeting this year to The Research Cor 


_E 


“a 


mmittee of the society whieh no 

be held at Detroit, June 16 to 19, inclusive, begins on in collecting and publishing in MrecHanicaL Ewe re 
Monday of the week of the convention instead of on Tues search data regarding the work of the various laboratori f the 
day, the usual day for the opening session. Both the Committee country, will have charge of one session and the Gas Power Com 
Meetings and Program, which has general charge of the eo) mittee of another, taking up the subject of oil engine \ gener: 
session of interest to every member regardless ot Is SPD iif ot 
ngineering will be devoted to Ir dustrial Relatior Ss, at which there 

will be addresses by prominent men in the industy field d 

l ! he 1 iio ‘ > vy retTweer emplove! } oe 
nder the present conditions and what must be done in order t 


preserve industrial peace. 


As announced more fully in Sectior 2 of this number, pians I 
being made for a very attractiy excursion, partly by boat and 
partly by rail, for those going to Detreit from the East \ 
blank is provided with this announcement which all 
plate going on this exeursion are requested to fill i 

Among the many social functions contemplated by the Detroi 


Committee are two of unusual interest in which all will wish t 
participate. One of these is an afternoon and evening on the 
Lake, which occurs on Wednesday, June 18, with a trip across 
Lake St. Clair and the St. Clair Flats—the “ Venice of America ” 
on the boat Br fannid, There will be musie and daneir r, and 
dinner will be served. 
On Tuesday evening a social evening is planned, preceded 


lecture of popular interest, after which there will be musie, 














Horer STATLER, HEADQUARTERS OF THE A. S. M. E. Spring MEET- 
ING, JUNE 16-19 


vention and arranges the professional program, and the Detroit 
Local Committee, have plas s well matured which are ot such a 
character as to awaken the greatest interest and enthusiasm on the 
part of the membership. The attendance is sure to be large and 
every member who can do so is urged to take advantage of this 


unusual opportunity to meet so large a number of the engineers 


of the country and to enjoy and profit by the attractive features 


which the Detroit Committee are arranging for their guests 
Rooms SHo » Be RESERVED aT Onc] 


lhe headquarters for the meeting will be at the Hotel Statler 
where reservations should be made as early as possible. For the 
convenience of guests the following rates are given by the Hotel 
Committee, both for the Statler and the other leading hotels of 
the city: 


Hotel Statler: $2.00 to $2.50 (limited number 


3.00 (a few available 


3.0 (plenty available 


5.50 ar? ap, rooms with double beds plenty 
available ) 


Hotel Pontchartrain: $2.00 up (rooms getting searee for June) 
Hotel Tuller: $1.75 up (rooms searce for June) 





GENERAL ARRANGEMENTS 


™. : GuMp orr's Fine O SUILDINGS Near Heat 

[he General Committee at Detroit having in ¢harge the local + G™IMPse or Derrort’s Fini price BUMDIN eae 
. ’ . . QUARTERS AT HOTEL STATLER 

arrangements is headed by H. H. Esselstyn, Commissioner of 

Publie Works, with whom are cobperating Ralph Collamore, Vice- 

Chairman, Fred H. Mason, Seeretary and Treasurer, and other dancing and refreshments. The ladies will be invited enjoy 

members comprising this Committee, besides sub-committees on a visit to Belle Isle, Detroit’s beautiful playground, to participate 

Reception, Hotels, Transportation, Finanee, Entertainment, in automobile trips, a visit to the Country Club, ete. 

Printing, ete., and the Women’s Committee, of which Mrs. F. G. 


Ray is Chairman. OUTLINE OF PROGRAM. 

A feature of the meeting will be a session in charge of the 
regular Detroit Local Committee, of which Mr. E. C. Fisher is Monday. June 16: Opening of headquarters and registration. 
Chairman. Papers will also be contributed by the Local Sections Business meeting in the afternoon, followed by a general 


at Chieago, Cincinnati, Cleveland, Atlanta and possibly by others. meeting at which the Committee on Aims and Organization 
483 
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will make a preliminary report. This will cover one of the 
most important matters which has yet come before the 
sociel that if 


purposes ol the Society and its work. 


y; m involves a discussion of the aims and 
In the evening there 

will be 
Tue aay, June 


dustrial Relations Session in the afternoon. 


an informal reception at the hotel. 
and In 

Social evening 
with Should it be 
t} 


he professional sessions on this day will be paralleled by 


Research Session in the morning 


lecture, music and dancing. necessary, 


others at which papers offered by the Local Seetions or by 
individual members will be presented. 
Wedne In the morning, a session in charge of the 


After 


day, June 18: 
Detroit Local Committee and Miscellaneous Session. 

noon and evening, boat trip and dinner on the Lake. 
Thursday, June 19: In the morning, Gas Power Session and 


Miscellaneous Session. Exeursions in the afternoon. 


For particulars regarding the proposed excursion to Detroit from 
the East, by boat and rail, with return blank for those to fill out who 
expect to go on this excursion, see inside front cover of Section Two 
of this number. Special cars will leave Eastern cities on Friday eve- 
ning, June 13. Entertainment and short excursions will be provided 
both in Buffalo and Cleveland for those arriving in those cities on 
Saturday, and on Sunday both contingents will meet and continue by 


boat to Detroit. 


Manufacture of Precision Gage Blocks at the 
Bureau of Standards 

KEFERENCE was made in the March number otf MECHAN 

ICAL ENGINEERING (p. 289) to the sets of precision gages 


‘on ple lec 


at the Bureau of Standards with an accuracy of a few 


millionths of an inch. H. L. Van Keuren, Chief of Gage Section 
f the Bureau, has published in American Machinist of April 3, 
in account of the process for manutacturing these gages, which 
ire the invention of Maj. William KE. Hoke. 


One ot the first problems was the seleetion of a material which 


would combine a suitable coefficient of expansion with perma 
nency, wearing qualities, resistance to corrosion, susceptibility to 
high polish, ease of machining and uniformity of structure. Many 


possibilities suen as agate, fused quartz, stellite, invar, pack- 
hardened machine tool very careful 
consideration; but as in practically every case these precision 


steel and steel were given 
gages are used for verifying other gages which are of steel or 
pieces and parts made of steel, the convenience of avoiding the 
different coefficients of expansion when the 
measurements are not performed at the standard temperature 
letermined on the adoption of a steel having a carbon content of 
1.00 to 1.25 per cent (the regular tool-steel carbon content) and 
from 1.00 to 1.50 per cent of chromium to prevent corrosion. 


corrections due to 


The various operations required for finishing the gages are as 
follows: 


Number Number 
of Description of Description 
Operation of Operation Operation of Operation 
1 Stock 9 Finish grind radius on 
2 Turn, drill, ream, counter- edges 
sink one side, cut off 10 Rough lap 
5 Rough grind the cut-off 11 Inspect 
side 12 Lap countersink, both sides 
4 Countersink the cut-off 13 Finish outside diameter 
side 14 Finish lap faces 
5 Mark size 5 Final inspection and meas- 
6 Heat treat urement 
7 Rough grind faces 16 Assemble in sets 
S Season 17 Pack and ship 


In the hardening operation, No. 6, the gages are preheated 
slowly to a temperature of from 800 to 1000 deg. fahr. They are 
then placed in a lead pot and heated to from 1550 to 1569 deg. 
fahr. It is said that quenching from this temperature into water 
through oil results in gages which have a hardness ranging from 


Toe JOURNAL 
Am. Soc. M. E 


9) to 95 seleroscope seale, and the number of cracked gages 1s 

reduced to a minimum, 
In operation No. 8 the 

which consists of immersing them alternately in boiling and ic¢ 


ages are given a seasoning treatment 


water about 30 times and holding them there just long enough 
to attain the temperature of the liquid. 

The tinish-lapping of the gages, operation No. 14, 1s done on the 
Hoke lapping machine. In this device the work is done on a lap 
ping fixture driven by a vertical drilling machine and consisting 
of three plates; the lower and upper plates are lapping plates and 


are secured against rotation; the intermediate plate, which is the 
vage-block carrier, rotates and oscillates at the same time. The 
thickness of the blocks is equalized by transposing them diamet 
and at 90 deg. at 
lapping. Another machine for lapping ,precision blocks is d 
seribed and illustrated in American Machinist, March 27, p. 615 
The final inspection listed under operation No. 15 is made i 


rieally various times during the 


process ol 


the optieal laboratory with the use of the light-wave interference 
method. The apparatus employed includes only two optical glass 
flats and a souree of light. The process consists of wringing two 
glass plates on each end of the gage and determining with suitabl 
apparatus the number of light waves between the gage planes 
Inasmuch as the exact number of light waves in a length repre 

sented by the international standard meter has been determined 
to within an aeceuracy of about one part in 15 million, the lengt! 
The r 

fore the determination of a number of light waves between the two 


glass planes on each end of the gage is equivalent to determining 


of a light wave is very definitely known and is constant 


the exact leneth to a high degree of accuraey The use of a source 


of light of one color, such as helium or a mereury-vapor lamp is 


bands 
the 


not absolutely necessary, but in this case the interterence 
take the form of more definite light and dark spaces, and thus 


Inspection Is tae ilitated: with daylight the interterence bands are 


made up of several colors merging Into one another The entn 
process of comparing gages by the light-interference method 
extremely simple, and the cost of the measurement and inspeetior 
including the determination of the standard for each size gage, 


is in the neighborhood of seven cents per gage. 


University Teaches Naval Architecture 


The University of Michigan announces the introduetion of an 


intensive training course in Naval Architecture into its curr 
lum. The course begins January 6, 1919, and will run f 
eleven weeks. 

The announcement states that appleants to be enrolled should 


be graduates ol elvil, mechat ical, electrical, mnnge or are! itec 


tural engineering such 


r courses, or should have the equivalent of 
training. Men who have completed their junior year in colleg« 


in any of those engineering courses will be riven consideration as 
applicants. The is $32.25 for the course. payable to th 
University, each student to pay his own expenses, Prof. E. M 
Bragg is at the head of the course, which ts designated the De 
partment of Naval Architecture. 

The Edueation and Training Section of the 


tuition 


Emer gvency KF leet 


Corporation is cooperating with the University to make thy 


course a suceess. While it does not guarantee the employm« 
of men by shipbuilding companies, and will not employ such me 
itself on completion of the work, the Section will assist in obtain 
ing work for men who finish the course successfully and who ma) 
be recommended by the Department. (Emergency Ileet N: 


Dee. 5, 1918, p. 5) 


Interesting Figures on Munitions Production 


An advance summary of certain features of the forthcoming 
report of the Secretary of War as Director of Munitions, was 
published in the New York Times, April 6, 1919. This sum 
mary was prepared by Col. James L. Walsh and contained the 
following data of engineering interest. 

Before the United States entered the war a total of 50 machine 
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runs Was tI e standard e« lupment ol an intantry aivisio \\ ! ces and in t appheation of thes 
e armistice was signed the total machine-gun equipment « iulture, medicine and other 
«ll on sisted of 768 light automatic and 262 heavy ( t me rts 
Oo 1 nerease « -VOU per cent. N onal Researeh Ce eond | t 
I no ld r rill there were produced in the 19 mont 
participation in the war over 2,500,000—France produced or ti ! , Dr. Geo m i ( M 
| 100.000 and EK 1.970.000, Of small-arms ammunition \Wils (yh) , Deo wv i hes 
les nd ma ne ou 2 879,148.000 rounds were . ( 
veen April 6, 1917, and November 11, 1918, a tota tt ed 
complete round every 20 seconds for 1918 years. Of machine the requirement the Allies of the United St 
ins and automatie ritles, America produced a total (181,662 ( ! res é | 
ereater than that ot England 181.404), and slightly | ( ( ! ! e { ! e! ( Doctor H 
than that of France (229,238); but a fairer basis ot con pariso! s capaelt ( rma yhereby ‘ “as ¢ol uted ( 
the average monthly rate ol production indicates that America s ent s1asi ne ent ( viedge to the a nee ent 
vas producing 27,270 per month, more than twice as many auto cience and the arts \ 
it tles and machine guns per mont as rane (12.122 , and In I s connection, If Ss interesti lk note that the N 
early three times as many per month as England (10,947). Acadet Was organized at the request of President Lin 






\s to artillery ammunition, a typieal imstance is the 75-mn meet the scientifie needs of the country during t ( | War 
project. Of this caliber four and a quarter million of high-ex and likewise the Research Council came into existence by a 


plosive shells, more than a halt million of gas shells and over executive order of President Wilson to extend the work of the 


pita ‘ 
seven and a quarter million of shrapnel had been produced com Academy into a broader field of research during the recent war 


plete when the armistice was signed. From January 18, 1918, The permanent organization of the National Research Com 


when the first complete Amerieat division entered the hi e, until replaces the temporary organization inde r whit h it has eres 
tiring ceased on November 11, 1918, a total of six and a quarter fore operated, and its membership is to be chosen with a view 


lion rounds ot (o-m! i ! tion were expended by Amer to lorming an effective federation of the principal researe! 


ean artillerymen. vencies in the United States concerned with the field of s« 
ul chnology. It is to consist of 
ae , ° “¢ on ae 1) Representatives t national, seientifie and 
Efficiency the Keynote in Shipbuilding pom ea 
Holden A, Evans, president of the Baltimore Dry Do ned 2) Representatives the G 7 
Ship Building Company, spoke recenth n the question. W ded in the exeeutive orde1 
is to be done to make possible the continuance of sl PpounGInge I Rent ’ ~ , 4 
this country? His answer is that only through the re _ : d ( 
arious inefliciencies tl ow ¢ in the i ' 
dueation and training of workmen can this be done. 
Before the war cargo ships were built in Great Britain at from UR d ye N NES ( 
s30 1 =4) ner deadweight ton. At the same time, some carg | r rear } 
vere | n this ¢ ry at from $60 1 CG R : ; 
Pa ! loday contracts are being } 1 in nels 4 ; 
! $100 to $120 per deadweight t iF Q Che ae , 
pres ( ms, if w : ! PS wy amd ahes 
3. L180 a te ) ‘ j ae 
Var ‘ 3 re Oday mp wl il rhe wert pelore I d ~ 
: ht > vy lana? 
i re ( ol 
* - v ; . ; | ( sta s a 
fr. Evans contends. to which he classes under the le si leas saad ‘te ithe: his. 
Wil ‘ S e ft e nominated by e exeenti eom? 
mel > ye Sewn f unsl i men take division, approved by the executive board of the Coun 
ards, due to the enormous plant expansion. ted by th president of the National Acade 
encyu due to rush war met ls. Speed of construction has affairs of the Couneil are to be administered by an 
been t nly thought, which brought about extravagant ecutive board of which the officers of the Council. the preside: 
nethods. Old trained men are not as efficient today as they and the home secretarv of the National Academv of Sciences. 
vere before the war. It will take some time to bring then president of the American Association for the Advancement 
. 
— k 5O MOFMIAL ClcseRt methods, pte Science, the chairman and vice-chairman of the Divisions 
nefliciency due to the rapid increase in wages. The met Science and Technology, and the chairman of the Divisions 
do not work as steas ily as before the war. There is muel General Relations shall be ex-officio members 
nore lost time 
adds: “ The American people are thoroughly convinced of 


absolute necessity of our own merchant marine, and we 
oing to have it But if » are to maintain a creat A iean- ’ - 4] > 
ying to have j put if we are to maintain a great American The very large wav i Rese; ( 


American-operated merchant marine, the American peopl ng is indicated 


OF DY ( ecent sup ! I 
in some iv or another pay for the excess cost while w Rockefeller Foundation throug prop! $500.0 
! r ) ld and learning to opera lr no other vay ne exne ded vithin 1 we years ) I 
ever ental research in phvsics a , , 
‘ al institutions thes 7 as on The pr - 
- ry . ab fs ‘ ‘ rar SY ture ot the plan is the nit ti0on and n il Trenance oO i 
NATIONAL RESEARCH COUNCIL A + ieee ae 
Nal a Leseare Lellows ps to b awarded b Lie . 
FTNUHE National Research Council of the National Academy Resear Couneil to persons who have demonstrated a 
ot Sciences, which has been one of the potent factors in der of ability in research for the purpose of enabling them t 
development of scientific and research problems during eonduct investigations at edueational institutions which mal 
ir. as now been organized on a permanent basis in ord I adequate provision lor elective prosecution ol researe! 


ymote researeh in the mathematieal, pl vsieal and biologiea puvsies or chemistry. It is ex pected that 15 to 20 resear¢ 








Fellows will be permitted to conduct their investigations at in- 


stitutions that will cooperate in meeting their need and that are 
amply supphed with equipment, and above all, that are con 
the stimulating atmosphere to be found only in in 


tutions that have brought together groups of 


ducted in 
men devoted 
the advancement of science through the pursuit of researeh. 
Appheations for these fellowships should be made on the form 
provided for the purpose and should be sent to the secretary of 
the Research Fellowship Board, National Research Couneil, 123 
(th Street. Washington, D. C. 


REPRESENTATIVES ABROAD 


wo distinguished representatives of the National 
Couneil have recently left for Europe on important commissions. 
Dr. Charles S. Howe, president of Case School of Applied 
Science, sailed tor France on April 19, where he will assume 
the duties of scientifie attaché to the United States Embassy in 
Paris. This appointment is regarded as a notable development 
n the American diplomatic service produced by the war and the 
appointment will be watched with interest, as it is expected the 
ndustries of the country will be materially assisted by authentic 
nformation on the scientific discoveries which may be made in 


Re searel 


Europe. Dr. Comfort A. Adams sailed for England on April 
14, and Jater he will gro to France to attend the conference of 
the International Electro-Technical Commission to be held in 
Parc 


ENGINEERING DELEGATES REPORT TO 
FRENCH CONGRESS 


imerican delegation of Engineers who recently went abroad 
‘o investigate reconstruction problems, rendered a preliminary re- 
port to the Congres General du Genie Civil previous to returning to 
this country. A summary of this report was recently presented to the 
ouncil of The American Society of Mechanical Engineers by Mr. 
harles T. Main, Past-President of the Society and its representa- 
tive on the delegation. The following abstract brings out some of 
he most interesting features of the report. 


The 


HERE is but one national engineering society in France, the 
Société des Ingénieurs Civils, which ineludes engimeers of 
pranches of the profession. It was not unnatural, therefore, 
hat when the invitation was sent to the American engineers that 
should have been addressed to the American Society of Civil 
Engineers. Nearly all of the problems submitted to the American 
elegation were problems in civil engineering, and only in- 
dentally those which might be classed under the headings of 
echanieal, electrical or mining engineering. 
\t the time of their appointment the delegates were of the im- 
ession that the problems which were to be discussed with the 
rench engineers were those concerning the reconstruction of 
evastated It soon developed, however, that this was not 
and that the problems to be considered werg of a much 
broader scope, and those which would profoundly affect the future 
policy of the development of the Republic. While these problems 
were ot broad interest and great importance, they were neverthe 
ess not so definite and of such immediate interest as would have 
» these dealing directly with the subject of reconstruction. 


areas. 


Lhe case, 


Ports aND INLAND WATERWAYS 

g the recommendations made to the French engineers 
number relating to the development of ports and inland 
‘erways. The desirability of concentrating on the improvement 
tew principal ports rather than scattering efforts over many 

rge and smaller ones, was pointed out, and the use of modern 
eight-handling apparatus and close connection between railroad 
acks and wharves to reduce the time of vessels spent in port, 
-trongly urged. A more limited use of enclosed basins with locks 
suggested, and the advantages of wharves with suitable 
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ships | be ailable during the coming vear and that the 
number wall be increased in subsequent years. The Researeh 





fHe Jour? 1! 
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loading and unloading apparatus, and a sufficient number of 
docks and facilities for repairs, were enumerated 
The Delegation also reeommended that financial a 
statisties relating to each port should be kept separat: 
ot other ports, so that the relative efficiency should hy 


mint 
eFcCOounTS 


trom thos 


termi 
WATER POWER ; 
The Delegation did not teel melined to discuss the laws rela S 
to water power, as they were too complicated, but did recon 
mend that no project should be undertaken wnless coul 
demonstrated to be economically justified. The Government, 


suggested, should encourage these enterprises aud render financia 
aid, temporarily or permanently, in view of collateral advantages 

The necessity of standardizing the characteristics of 
tric systems and t 


their ele 


le possibility of making one great 
system for the entire country was discussed, aid recommendatir 
of 50 cyeles for local distribution and 25 eveles tor long distar 


eonnecte 


were made for careful consideration. 

The that 
taken to facilitate the extension of existing 
struction ot 


Delegation also recommended 


elective 


nstallations and ¢o) 


heasures 


new ones where such extensions 01 


new ceonstructi 
are justified. France has within her borders, in three rathe 
widely separated regions, water-power possibilities which 


probably sufficient, if developed and 


now existing ol 


utilized, to obviate 


necessit\ importing coal tor 


power purposes 
The importance and desirability of a unitied systen 
sized by the study of the seasonal characteristics 


of the streams in the different regions. 


s empl 


t the tle 


The low-water tlows 
these several regions do not oceur simultaneously and thus co 
ined operation will make it possible to utilize a greater amo 
of continuous power than could be utilized if the various gro 


ot plants were operated independently. No insurmount: 


technical difficulties stand in the way ot operation ot such aw 
ot the 


were not at } 


system, and while the data for an exact study 
results ot 


cost 
interconnecting the several regions 
a general consideration of the situation led to the 


opinion tha 
would be amply justified. 


It was recommended that steam pla 
be connected to the general distributing system and operated 
such a way as to supplement the varying amount of power wl 
can be derived from hydraulic sources. The cor 

trie power production by steam in a small 

modern plants will result in a great economy of coal as compar: 
to the amount required to produce equivalent power in 


eentration of ¢ 


number of lars 


a lai 
number of smal] steam plants; and at high potential, such as 
now in successful use in Ameriea, electric energy can be tra 
mitted for much less than the cost of transporting the coa 


quired to produce the same amount of energy. The us 


auxiliary steam power developed in large plan = properly a 
connected with hydroelectrie plants can be utilized advanta 
in supplementary power trom the latter at certain seasons of 
year. 


NAVIGABLE WATERWAYS 


With a few special exceptions, the experience with works o 
land navigation in the United States has been disastrous 
France, however, the conditions are more favorable. The Gov 
ment there has assumed the payment of interest on works ot 
ternal navigation, and also expenses of maintenance. 

The four purposes of control of a river are the developme: 
power, irrigation and domestic water supply, improvement 
navigation, and regulation of floods, and these should always 
considered together. No projeet should be undertaken whic! 
not be economically justified when all uses are considered 
all charges included. 


ROADS 


In the past the French used broken stone for their hig 
but such construction is now unsuited to the traffic. The Dx 
tion accordingly advised the use of cement conerete, bitumir 
and brick coatings, the preference depending on climate, t) ; 








ement roads only where materials are at hand 


‘ 


j 
i 


HANICAT 


Mkt 


cost Brick coatings can be used in exe ptional cases only 


at a iow price 


On aeeount of the enormous destruction of roads during the 
r, considerable reconstruction is necessary, but it has been foun 

at in most eases the existing foundations ean be used. Under 
»resent laws bonds cannot be issued for this work, but it 


ecessal 


rover 


eptances ol 


; 


to have appropriations made by the various territoma 


the 


he ma 


tments or by communes. Some arrangements, 1l Was 


ted, might de with private enterprises tor consti 


AGRICULTURE 


he rehabilitation and hased 


expansion of agriculture should be 
mproved financial facilities, which require modifications in the 


king laws of France. To this end the delegation recommende: 


working capital for farmers should be obtained trom 
It 


procedures lor establishing chattel mortgages, a 


© sait 


ong-term farm bonds also recommended sate and ¢o1 


ent compre 


ve system of warehouse receipts, bills of shipment or lading 


ete 


be aecepted as collateral; and amendments 


{ commission houses, , so that records ot prope rt\ 


lo banking aws 


‘ 


loans tor a period in a year or more 


vermiit 


he establishment of modern slaughterhouses and cold storage 
ts and retmgerator ears was also urged, although this also w 


aws to establish effective 


re modiheation otf sanitary supe! 
Persistent campaigns toward better hygienic conditions 
t he ltarmers were ae voeated, as well as rural welfare move 
0 rease e comtorts of tarm lite 
KE pUCATIO 
papel ealing with teehnical education were presente: 
e Congres he question was very complex, reaching fron 
owe prima o the highest technical education. However, 
as recommended that ayvri ultural schools be established : als 
<es in chemistry and chemical engineering; and that the field 
SCOP ol et! neeri should be brought to the attention ot 
ents in the seconda schools, and schools should be provided 
elVve ll voung me who are qualified and desire to pursue 
al stuadies 
he terchange « s, professors and instructors betwee! 
e and America was held to be eminently desirable. but al 
d that Frane = tier greater encouragement than tor 
his nstead of Gren ! is to be the plac lor post-gras 
Vor? 
| \ | NEERING COMM EI 
ling the completion ot its formal report, the Delegation « 
erican Engineers has submitted to the national societies whic 


the following statement: 


rench Congres Général du Génie Civil, at its 


epresent-~ 


meeting on Jar 


15, 1919. adopted the fe wing resolution 
In order to study both the possibilities and the means of coép« 
vhich have been considered between the engineering societies re] 
nted by the members of the American Delegation and the repre 


tatives of the French Civil Engineers, it would be highly desirabl 
iintain the contact which has just been established 
For this purpose the formation of a permanent Franco-Ame al 


should be result of the studies 


mittee 
which 


the first and trip of inspe 
, 


has just taken Trisha 


The American Delegation and the delegates of the Génie Civil 
e in expressing a resolution in favor of the immediate formatio1 
his permanent International Committee 
e members ot the American Delegation were requested by the 
ech engineers to act as the American members of the Perma 
International Committe This, however, the dele ratior 


el to do, explan that it represented the four national 
eering societies of America, to which societies it must report 
n whose hands any permanent action must lie. 

wever, to meet the desire of the French engineers for the 


ediate creation of an International Committee, and in view of 
tact that the Dele 


eports and informatio1 


ation still has some work to do in prepar- 


for transmission to the French Con 





4 } ‘ s oO the Delegation eonsented to ipo 
lv as the American members of the International Co ee, 
rol C ( ring the matter to the immediate attentior the 
oe@eties the represent, and to secure immediate action pos t 
\ccording the American Delegation, at a meeting held J 
DF 14, animously passed the following resolutior 
Ki f I the Delegation bring to the immediat t on 
the national societies which they represent the facts wit nce 
mation of permanent Franco-American Engin g { 
t ne ge upon the societies that they take immed to 
stitute Nhe \ n representatives upon suctl ‘ 


ELECTRIM MEASUREMENT OF FLUID 
FLOW IN PIPES 


page 432 


AL 


‘‘ontinued from 


constant by varying the field of the generator supp ge the 
power, thus approximating the actual condition of a erage 
nstallatior The secondary voltage vaned due to the transtormer « 
regulation, but the resistance element of the instrument is ened 
to compensate for such regulation, so that the indicat: tions 
irrent gave a tairiv accurate measurement ot tl! 
{ ON‘ SION 
hi e tlow of fluids can be measured el 
e possible mar mportant installations where no other meth 
ou be emploves In one instance a large manutacturing 
e! been contemplating for a long time the adopt i 
st te ( iring the amount of steam, air and wats y 
epartments, but was hindered by the 1 the 
I = ‘ were distributed over a wide area and . | ce 
ve ‘ roug! ib-basements, where meas 0 es 
vO é wcessible; also much time and a large to en 
plovees d be required to read the various instru: out 
the plant and to integrate the reeording charts. As soon as the 
nee discovered that flow could be mea.ured el 
dicat nstruments did not have to be lo 
< to be measured, and that the integrating e Was 
‘ watt-hour mete which integrated the low 1! | ently 
er nstruments, a measuring System Wa 
products and many wasteful uses of power ebv 
nates and al accurate distribution of costs sned 
hroughout the factory 
Ihe iptability of the integrating feature to thi ctrical 
easuremel ot flow is of great tmportance since th eadings 
tt-hour meter are more accurate than those 
& rec ig ammeter and just as aeeurate as the instant ous 
eading t the indieator. This feature therefore eliminates the 
eces planimetering the charts and insures acew results 
or a i 10 t flow 
Wher easuring the flow of steam generated by a battery of 


ller= Thre low naicators are plaeed in tront of ene ry Pr. 


showing the momentary performance tor the cuidance of the fir 


the same recorders " ect 


time, supplementary 


lectrically with the indicators are placed convenient r the 
supervision ot the chief operator. 

Recently the manufacturers of water gas adopted the us ow 
ressure exhaust steam for gas generation, which ©: d ai 


+ 


irgent demand tor measuring device to operate inté 
arving every Tew minutes trom zero to maximun Af many 
Satis or rials mechanical devices the electri 1 d 
of fl easureme was adopted, as this made it possible to 
easure ceesstu the steam required for the manut 
Vater gas and resuited in a great economy 
the main advantage, however, of the electrical method o low 
easurement is weuracy with which the differentia! press 
s transmitted through a mereury column, which colw is 1 
hindered in its movements by any mechanism and is therefore fre 
o att he true level under all conditions of flow. Furthermor 
the electrical instruments used to register the flow ean be checked 
at ; me witho tertering with the operation or insta 0 
f hie ‘ ~ ’ t t 





ENGINEERING COUNCIL 


Enaineerii ( neil’ is an Organization 


to Engineers, as Well as Those of 


Classification and Compensation of Engineers 


HE make-up of the Committee on Classification 
i pensation of Engineers has been completed. 
main committee and three sub-committees or sections, as follows: 
Main Arthur 8S. Tuttle, Chairman; Franeis 
Stuart, John C. Hoyt, Charles Whiting Baker, M. O. Leighton. 
Railroad Section: Francis Lee Stuart, Chairman; Frank H. Clark, 
Bion J. Arnold. John C. Hoyt, 
Chairman; John 8S. Conway, Osear C. Merrill. Municipal (inelud- 
ing City, County and State): Arthur S. Tuttle, Chairman; M. M. 
O'Shaughnessy, F. W. Cappelew. The Railroad Section has been 
the first to get into action, its chairman, Mr. Stuart, having ap- 
peared before the Railroad Administration’s Board as reported 
below. 


and Com- 
It comprises a 


Committee: Lee 


Federal Government Section: 


Hearing on Classification and Compensation of 
Railroad Engineers 


A a recent hearing by the Railroad Administration’s Board 
on Wages and Working Conditions, arguments were pre- 
sented by representatives of Engineering Council, appearing for 
the Societies of Civil, Mining, Mechanical and Electrical Engi- 
neers, and the Society for Testing Materials; 
of the American Association of Engineers. 
Francis Lee Stuart opened the hearing for Engineering Council, 
which, he said, had been advised (1) that engineers and engineer- 


and representatives 


ing assistants of the more important classes on the railroads have 
been individually considered as belonging to the Officer or Super- 
visory Force, and certain increases of salary have been granted 
them by the Railroad Administration; (2) that whereas the men 
in subordinate positions in the civil, mechanical, electrical and 
signal departments have also been granted certain increases, they 
have not been given a classification such as th Force 
has had. 


He urged that it 


Supervisory 


would b for the best 


interest both for the 
social and eeconomie welfare of the railroad professional engineers 
of the United States that the ease of these vounger engineers hold- 
Before the 
the compensation of these engineers was notably inadequate and 


ing subordinate positions be further considered. war 
the inereases which have been granted the men in the subordinate 
positions do not seem to them sufficient. Engineering Couneil, 
through this committee, asks that the employees of the engineer- 
ing departments—ceivil, mechanical, electrical and signal, who 
were not considered in the Officer or Supervisory Force, but who 
will, from their technical education or training, at some later date 
occupy the higher positions in these departments, be given a classi- 
fication and the titles of these positions standardized, and a proper 
remuneration be given them in order that their physical welfare 
and mental interest may be provided for so as to insure efficient 
service to the public. 

Mr. C. E. Drayer appeared first for the American Association 
of Engineers and offered a wage schedule for subordinate engi- 
neers which had been approved by Railroad Engineers’ Conven- 
tion, in Chicago, on March 17, 1919. 

Mr. W. C. Bolin then said it had been estimated that the 
required to fill an 


educa- 
average railwav engineer’s pla 
$10,000. At the 
it impossible for the engineer, except under unusual 
$10,000 investment in edueation. 
The apprentice in the mechanical department is better off than 


tion ee repre- 


sented a capital of present scale of wages, 


( 
he declared 


circumstances, to reeover his 


Officers of 
D. Flinn, &¢ 
New York 

Washington 


Engineering Council: J, Park 
eretary, Engineering Societies 


Channing, Chairman; Alfred 
Building, 29 West 39th Street, 


Office in charge of M. O. Leighton, Secretary, National 


Service Committee, McLachlen Building, 10th and G Streets 

Representatives of The American Society of Mechanical Engineers on 
Engineering Council: Ira N. Hollis, Charles Whiting Baker, George J 
Foran, Mortimer E. Cooley, David 8. Jacobus. 


Vational Technical Societies of 


Public W 


America. Created to Consider Matters of Common Concer) 
elfare in Which the Profession is Interested 
the boy who enters school to take an engineering cours Lhe 


apprentice earns money while the other boy is spending mon 
for edueation, and under the existing rate scale, the former wou 
continue to get more money throughout his career 

The full Board was present at the hearing and manitested u 
usual interest in the entire proceedings. It is believed that sub 
stantial inereases in salaries for the junior technical engineers o1 
railroad work are in sight and will very probably be a reality as 
soon as the Board ean get the additional data and information re- 


quired to complete its work. 


NATIONAL SERVICE COMMITTEE 


Engineering Legislation in the Past 
and in Prospect 


Congress 


LL engineers should understand that legislative measures 
which they are most concerned do not succeed in Congress 
Such bills fail to become 


votes on the merits, but because of no votes. 


merely by reason of mertt. laws, not 
because of adverse 


Congress is deluged with bills. In the Sixty-fitth Congress there 


were over 16,000 separate and distinet measures introdueed int 
the House, and nearly 6000 into the Senate. 


hundreds ot 


These, toge ther wv 


joint resolutions, made up a legislative 


prograt 
could not 
The 


Congresses 1n 


which possibly be digested or appraised aceording 


merit. Sixty-hith Congress does not differ from preceding 


this respect, nor will it differ from future one- 


conditions the legislation must be the result of 


Under such 
ested work by persistent advoeates. 


Engineering legislation fails because 


} 
Isualls 


neers in Congress to beeome its champions We fail to 


single worthy engineering measure in. the 


not have voting support enough to « 


passive support it did not contrive an 


vood lawyers, farmers, Journalists and men who 1 
} { idents 


| hey have 
] 


an untamullar fe 


ip the Congress have to become rineering when 


champion an et to learn fun 


mental principles, 


4 


ana | ires, ali in 


These men are already too busy with subjeets with which they a 


already familiar. Here and there men are found willing to p 
aside the sub} cts tamiliar to them and take up engu eering ! 
ters. Of course, they merely toueh the high spots, and, in « 


mon with all high-spotters, they usually “ fall down hard” w! 
they get into action. 

The members of Congress are not to blame. They deserve p1 
If any en: 


assume that 


found thanks for their efforts and accomplishments. 
this, let for the 
member of Congress and is suddenly ealled upon to familiari 


neer doubts him moment he ‘is 


himself with and champion a measure based on international la 
Would he than tl 


lawyer does in Congress on engineering matters? Manifestly n« 


or preventive medicine. per) orm hetter 


lheretore let us be persuaded that so long as engineers shirk pat 


ticipation in legislation and remain unrepresented in Congré 


] 


just so long must their legislative measures be conducted thro 


the parliamentary maze, not by blood relatives, but by well-m« 


ing foster parents. 
To appreciate the truth of this, one needs merely to review 


proceedings of the Sixty-fifth Congress. Some of the big e 
neering measures arrived at the point of final vote at the eleve: 


The W 


Power Bill, for example, had been on the road for several y 


hour, were caught in the jam of filibuster, and died. 


and a determined push by engineer members would have 
doubtedly carried it through the Sixty-fifth Congress with mor 
to spare, 

An apparent exception to these general conclusions is the « 
of the engineering measure for the appropriation for publie hi 


ways. This bill did pass, but as a rider on the Post Office app: 
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priation bill | is nt re eas understood, and one iz 
hich members of Congress personally interested, and it was 
prac Call rie ryle ! ( 1 ie assead 
M li . 
{nother b é n tl Cr ess | i 
» death O eu ‘ ! or Ope ip 
il resources of the publi or developme? The pou 
mpressed his ¢o ‘ hat is possible b ri 
renee to parilamentatr ! ne practice or one | 
by me oO ib ‘ clics, to der mw the me be 
otherwise ! mous demane | Ss expect that t! » ] 
”~ Introd ( ( ext C¢ where it hoped Db 
rarcded 1 the ni r 0 ! nis ( Hwsiness t! ‘ 
\\ Ps Bb 
he late « ) i ‘ s that o he M ral Lar 
hove ( 1 east six vears the differences 
‘ I ( reve a hie people ot ! 4 
‘ ( 0 | ( water-powe ( ( pore 
do reams in the pub 
dp () ot eonte S 
oO o the Feder Go mie 
hs: in er powe "} | / 
ors bee Do by he Federal Gover 
ist OL ne : a my the ! ‘ Nevertheless, tl} 
her po ( ir purpo e brought iter ) ‘ 
lopme t to a riua stunast ] ‘ Situations i whi ! 
Federal Government has jurisdiction These difficulties have a 
st been ironed out. nel the bill will again come Wy a he Sixt 
xth Congress 
(i00b Roaps LeGisLari 
relatively tew engineers have done more than to glean tro 
press a general idea that the Government is embarked on a 
making Polley Yet he subjec is one which demands the 
ught of ever engines It is the biggest and most 
ernal improvement pre ever known in our histor | 
Federal Road Act, approved July 11, 1916, provides for an a 
priation of S75.A0000.000 ! period o é eal " 
ts tron wl { ° nowt er, are { rh Trhatele 
equal amo 
urther. +} > () ) ri on by | 
( Fress mcre ( or ! of unit cost of high s 
under pre mis rol =10,000 to S20.000 per mule, and 
ropriated in addition to the s above mentioned a further 
of $50,000,000 tor the fiseal vear ending June 30. 1919. ane 
$,09,000.000 tor each ot the tw tollowing fiscal vears Thus we 
total of Fede i State monevs available to June 30. 
192] 0 $550,000,000, to hich may be added an additional 
$10,000,000 appropriated by Congress tor roads and trails 
\ al aaa 
Ss SI B 
bill of particular interest to engineers and yet one whicl 
Congress also tailed to pass is the Soldiers’ Land Settlement 
Pp Under this bill returned soldiers, sailors and marines would 
be employed on construction work in the reclamation of swamps 





the 


peen 


ind arid lands, and would thereafter be given preference in 
A new 


‘ + 


lement of those lands. bill has now 


introduet the next 
1 of providing for the development of new tracts, 


select) n and set 


ter: for ion at session which, however, in 
proposes 
method ” 


The contrast of this bill to the one recommended 


‘infiltration ot buying improved farms in established 
nunities. 


0! vital importance to engineers, chiefly because of the broad 
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ae pro i 0) prot 
en Inde ! ( rie hod 
ho Oo ivo ( DD that 1 
‘ ) nitv pl ) re el ‘ 
od ould be ( rie LTiLe 
‘ () ‘ ho tavo | 
‘ practl 
vehine ? 
I ! ( I ') quer I 
It , ey ) oe lo 
oO ‘ oth been tmed 
er pro ‘ ( he lo} el 
rs ( 4 mioOn | 
ie) ‘ ‘or t 
, a 
War Minerals Clain 
‘) ‘ ‘ ) ) I ‘ now lind 
Via he remuney 
t; et 
( ‘ 1 the ’ I 
4 ting de Ss Si On 
| the Interior } 
re nrone ) 
~ 1 
{ ) i nese ¢laim mh 
rressed ) ? e] as test « h ad 
Was » ( Am 1 lhe claim he Char! 
}? ‘ ( (4 
\ } ed couipany Was pi nitted ft ela 
counsel, and it Lhe ore contemplated that other clan will 
ve permitted to do so, although it has been pointed out by th 
Commission that claims without attorneys will have every oppo 
v to get all the tacts before the Commissio 


Topographic Mapping 
[t the 


i | Opographice survey ol the country does not proceed more 
! ipidly thar prest ribed ‘D Congress in the past, | 


east will have past before the work is completed Act 
Kngineering Council has urged the Seeretary of the Intenor that 
recommend to the 66th Congress the importance of increasing 
ippropriation tor that work from $350,000 to $500,000 The 
01 ce po hic apping hardl eed Ly rer 
alr to the ¢ nee Yr Prolessiol 
| ‘ ct ti ‘ nat al row i 8 I prog ) 
e1 r development, in the fields of mining and geology, 
stems, ete., a compl topog hie 
p or the eclior ) ‘ i fundame ly ssit 1 be 
( ( uve i! ny 
‘ ) yl ave oO he eonst 
Proposed Pan-American Conference 
\ Pa \ can Industrial Conferenee tu - re ( is 
is the P \merican Seentifie Congress he MN) is under 
onsideration by the Pan-American Union. It msidered pra 
uly ce I ch a conterence will be hel (meriea 
neeri has taken suel important place in Lat (meri¢a 
vat it w oceup promi place on the prograi This wil 
ve the rst conference of the kind which wi ve devoted exel 
vely tot economic | res of Pan-Ameri ynshiy 
Open competitive examinations are now being advertised in the 


New York City Record for positions in the city employ. These 
Mechaniea] ($1200 to $1800 per 
annum) and D nd 
Electrical Draftsme Those desiring to take examinations should 
apply on or be May 7, 1919, the 
blanks, addressing the Municipal Civil Serviee Commission, 
story, Municipal Building. New York 


Draftsman Grades C 


to $2400 


inelud 


($1800 for Heating and Ventilating a 


fore for on 


1 Ith 


proper applic at 











NEWS OF THE ENGINEERING SOCIETIES 


Reports of Annual 


Meetings of Mining and Electrical Engineers and Electric Railway Association 


The Aims of an Engineering Society, ete. 


Newly Formed American Petroleum Institute 


Government officials having to do with matters pertaining to 
the petroleum industry are very anxious that the newly formed 
American Petroleum Institute establish its headquarters in Wash- 
ington. With few exceptions, the important industries of the 
country are represented in Washington by organizations which 
are prepared to give immediate information concerning any phase 
of their activities, and committees of Congress are coming more 
and more to rely on these national organizations for information. 


Electric Furnace Association 


On the afternoon of Apmil formed Electric 
Furnace Association held a meeting at the Chemists’ Club, New 
York. A tentative draft of the constitution and by-laws was 
adopted pending such time as is necessary to secure a represen- 
tative list of members from the various industries interested 

the work of the association. 


3 the recently 


An aggressive campaign will be 
undertaken at once to secure members from manufacturers ot 
electric furnaces, electrie-furnace supplies, electrie-furnace prod- 
ucts, ete. This was the second meeting of the association, which 
is another instance of the present tendency of manufacturers in a 
given line to get together for their mutual good. 


Engineering Society of Western Massachusetts 


A dinner and organization meeting of the Engineering Society 
of Western Massachusetts was held at the Hotel Kimball, Spring- 
field, Mass., on Wednesday evening, April 16. The followmg 
officers were elected: Charles L. Neweomb, president; C. C. 
Chesney, vice-president; George E. Williamson, 
and Winfield E. Holmes, seeretary and treasurer. 

The constitution and by-laws provide for four grades of mem- 
bers, an entrance fee of five dollars and annual dues of the same 
amount. 

The speakers included Prof. L. P. Breckenridge, Mr. William 
Spencer Murray, and Dr. George Otis Smith. Over 300 persons 
attended the dinner and nearly 1100 applications for membership 
were presented, 


. iee-president, 


American Welding Society 


The newly-organized American Welding Society held its first 
meeting in the Engineering Societies’ Building, 29 West 39th 
Street, New York, on March 28. This is an outgrowth of the 
Welding Committee organized by the Emergency Fleet Corpora- 
tion and the Council of National Defense to develop welding 
methods and codrdinate the welding imdustries during the war. 
The constitution and by-laws were adopted as recommended, and 
it was also voted to consider all those who apply for membership 
before April 8 as charter members of the society. Announcement 
was also made of the election of Comfort A. Adams as president 
and the appointment of W. E. Symons as treasurer and H. C. 
Forbes as secretary. 

The first honorary member of the society is Prof. Elihu Thom- 
son, who was characterized by President Adams as the father 
of electrical engineering in this country. 

The main offices of the society are located at 29 
Street, New York City. 


West 39th 


Meeting of the American Chemical Society 
The American Chemical Society held its spring semi-annual 


meeting on April 7-11 in Buffalo, N. Y. The convention was 


Mi eting hi 
this 


named the * Victory 
which the 
the war. 


View ot the 


built 


new industries 


chemists of country during the time of 

The papers and discussions presented tormed a complete index 
to American progress in the chemical arts. A few of the topies 
treated in the session of Industrial and Engineering Chemistry 
were: Corrosion Tests on Commercial Calcium Chloride Used 
in Automobile Anti-Freeze Solutions, by Paul Rudnick; Non- 
Metallic Inelusions in Steel, by E, G. Mahin; Mineral Rubber, 
by Gustav Egloff; and Testing Materials for Increasing the 
Water Resistance of Sole Leather, by H. P. Holman and F. P 
Veiteh. A symposium on Library Service in Industrial Labora- 
tories was another feature of this Other 
meetings dealt with the physical and inorganic, biological, organic, 
and pharmaceutical applications of industrial chemistry 


session. divisional! 


New Cuban Engineering Society 


There was established in Havana on the evening of February 2 
the Association of Members of American National Engineeri: 
This organization restricts its membership t 
members of the nationa 
The American Mechanica 
Engineers, the American Society of Civil Engineers, the Ame: 
can Institute of Electrical Engineers, the American 
Chemical 


Societies in Cuba 


persons who are following American 


engineering societies: Society ot 
Institute o 
Agricultu: 
Engineers, the American Society of Refrigerating Engineers, t 
American Institute of Mining and Metallurgical Engineers, t 
American Institute of Arehiteets, the American 
Institute, and the American Chemical Society. 
There will be 


Engineers, the American Society of 


Iron and St 


four regular meetings each vear, one of wlu 
will be the Annual Meeting, occurring on the seeond Friday of 
December. The headquarters of the Society are located at No 
Empedrado, Havana. 

The officers for the coming vear are Luther Wagoner, pre 
dent; George H. Nolan, vice-president; T. Carlile Ulbricht, sé 


retary. and Wallace R. Lee, treasurer, 


American Electrochemical Society 


The best-attended meetings in the history of the America: 
held at the 


Only two days were devoted t 


Electrochemical Society were Chemists’ Club, 
New York, April 3, 4 
technical diseussions, the eluet topics being the products and pos- 
sibilities of the electric furnace, and the work of the eleetrochemist 


during the war. 


and Dd. 


Several papers were presented relative to 
first of these subjeets, the most timely perhaps being one by G. K 
Elliott. In his paper on improving the Quality of Gray-Iron 
Castings by the Electric Furnace, Mr. E!liott outlined the most 
recent practice of employing the electric furnace in conjunc 
with the cupola in a foundry. Another paper of value was 
on Eleetrie Furnaces of the Resistance Type Used in the | 
duction of Essential War Material, by x we Bailey, of the Ele 
Furnace Co., Alliance, Ohio. Following the presentation of 
3ailev’s paper, moving pictures were shown of several ot 
installations described, 

The Friday session was given over to papers dealing with the 
The use of silico! 
and titanium tetrachlorides in the manufacture of compounds 
employed in producing smoke sereens was described b: 
Hutchins and G, A. Richter. Compounds of these metals spraye¢ 
into moist air are broken up into silica and hydrochloric acid, 
and the latter in the presence of ammonia forms dense wiuite 


work of the electrochemists during the war. 
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mes ol partic ularly ellective sereening value. Poison gases 


‘re also de veloped by the electrochemists and their work along 
ese lines was described by Col. W. H. Walker, of the Chemieal 


ir 4 


artare service, 


Crovernme nership ot hydroelectric power developments 


is also aiscussed and a decided difference o! opinion was 
nd to exist. The report of a committee appointed to invest 

rate this subject was made, and while a majority of its members 

ivored private organization and operation, a report was also 


1omuitted by the minority members favoring Government control 
When, however, both reports were put to vote, the Society de 
ded in favor of private ownership. 

e Society recently held its election of officers. The new 
President is Lieut.-Col. W. D. Baneroft, U. S. A., of the Chem 
al Warfare Serviee and professor of chemistry at Cornell 
Jniversity; the vice-presidents are D. U. Dorr, W. R. Whitney, 
and Dr. Carl Heri B. G. Salow was reélected treasurer and 
J. W. Richards 


again selected as seeretary. 


Dinner of Utah Section of A. I. M. E 


4e 


Over two hundred engineers sat down to the dinner of the Utah 


Section of the American Institute of Mining and Metallurgical 
Engineers, held at the Hotel Utah, Salt Lake City, on Monday 
vening, Apr Homer V. Winchell, president of the A. L. 
M. E., Prot. C. K. Leith, Adviser at the Paris Peace Conference 
® Bernard Baruch, Prof. J. F. Kemp, Hon. Mem. A. I, M. E., 
ud Hon. Reed Smoot, Senator from Utah, were the speakers. 
ilvin Rice, Secretary of the A. S. M. E., was present, together 
th a number of prominent engineers of the Society and also 
the Engineering Society of Utah who had previously 
nded an informal dinner at the University Club in honor of 
Mr. Rice . 
(he dinner of the Mining Engineers was a great success and 
spirit of cooperation and get-together of all engineers of the 
wality strong 


nbers of 


emphasized. Some glimpses of the tremendous 
irt that the mineral industry plays in the affairs of the world, 
gether with some intimations of the gigantic task before the 
eace conference, now adjusting the industrial and economic 
achinery of all nations, some expression of the responsibility 
at rests upon every American to do his part of the work that 
s at hand, were vividly presented, 


American Railway Engineers’ Association 
R ECENT progress in rail manufacture and testing, as well 


as a new method of testing rail joints, was placed on record 
the annual meeting of the American Railway Engineers’ Asso- 
ition, held at Chieago during the week of March 16th. The pro- 
ysed changes in the rail specifications are slight and yet exceed- 
gly important, for they will call for a harder rail; establish a 
‘w acceptance standard, and create an entirely new form of test 
be used in place of the familiar drop-test. The required per- 
itage of manganese in open-hearth rail of all weights is raised 
0.10 per cent, making the limits read 0.70 to 1.00 per cent. 
r the heavy weights of open-hearth rail, 111 !b. per yd. and 
er, the required amount of carbon is raised by 0.05 per cent to 
e figures 0.67 to 0.80 per cent. A higher ductility is also de- 
inded, the elongation in drop test being changed from 6 to 8 
recent. Acceptance is made more difficult by requiring that all 
ree drop or bending tests representing a given heat must pass 
the heat is to be accepted, 
While the drop test has also been the final physical test for rails, 
2 experience of the Pennsylvania Railroad has so elearly dem- 
strated the value of a bending test that it was adopted as an 
ternative to the drop test. The bend test is specified to be made 
th a 350-ton press on a 48-in. span, and autographie records of 
ad and deflection are to be taken; the test is to be made prefer- 
‘ly with the rail head in tension. 


RaiL-Jornt Tests 


\s the result of many elaborate tests made by the Pennsylvania 
lroad to determine the strength of rail joints, the Committee 
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on Rails submitted and there were adopted new specitications 
testing rail joints These specifications demand that t test 
made in a press, the rails being supported on two supports 48 
apart and the load applied over the joint midway of the spa 
Measurements of deflection and set are to be made at 3000-lb 
tervals of load, and from the results of the test the effici 

the rail joint is to be computed as the ratio of the elasti 

of the rail joint to the elastic limit of the continuous rai 4 


efficieney is to be stated both for head up and for head dox 


The Society of Industrial Engineers 


HE Society of Industrial Engineers met in New Yo: u 
March 18 to 21 and all who attended their conference were 
impressed with the fact that a new order of things is upon us 
The future will see a greater service rendered by all, and not 
least of the burden will fall upon the industrial engineer as he 
strives for a better understanding between capital and labor 
The session held on Tuesday evening was devoted to Ma 
facturing and Production Problems. Papers were presented b 
C. E. Knoeppel, president of C, E. Knoeppel & Co., Industr 
Engineers; J. E. Otterson, vice-president of the Winchester 
Repeating Arms Co., and C. H. Seovell of Scovell, Wellington & 
Co. Dr. S. W. Stratton also spoke, and in discussing the wor! 


of the Bureau of Standards as related to commercial and ind 
trial problems, illustrated his talk with stereopticon views 

The technical session on Wednesday evening was devoted to 
a consideration of labor problems. The speakers of the evening 
were Irving A. Berndt, Col. Walter Dill Seott, Magnus W 
Alexander, Meyer Bloomfield and Dudley R, Kennedy. Colone 
Seott diseussed the personnel classification in the Army, and 
elsewhere in this issue will be found a paper describing in deta 
this important work. 


ENGINEERING EDUCATION 


The afternoon session of Thursday was give! over to a dis- 
cussion of The Influence of Engineering Edueation Dean 
Schneider, of the University of Cincinnati, was unable to be pres- 
ent and in his place Prof. D. S. Kimball of Cornell oceupied the 
chair. The first speaker of the session was L. P. Alford, editor 
of Industrial Management, Mr. Alford discussed the engineer's 
place in reconstruction and pointed out that in our present com- 
plicated civilization, reconstruction must go beyond medieval 
ideas. We must do more, he said, than tell the people to 
“be good.” We must show the worker the way and the means 

The chief of the training service of the Department of Labor 
H. E. Miles, spoke on Training and Education of Workers 
Over one-half the factory workers in the United States, he d 
clared, are giving less than a half-day’s fair production is 
means a loss of approximately $170,000,000,000. Production, h 
Mr. Mile 
also urged manufacturers to codperate with the U. S. Training 
Service of the Department of Labor. 

Executives as well as workers must be trained and educated 
declared F. N. Steinmetz, Jr., president of the Western Efficier 


insisted, must be increased and training is also needed 


Society. A danger, he said, rests in the possibility of industs 
continuing to be haphazard. The worker, the major executives 
and the minor executives must all be educated, and this, 
believed, could best be done by the manufacturers themselves 
cooperating with the various technical organizations 

The final address of the session was made by C. R. Dooley, 
Standards of Engineering Education. As illustrating the wor! 
of the Government along these lines, he stated that of all t 
men who were drafted only 8 per cent had had a high-seh 
education or better, and that the great majority had had 
continuity of training. 


Furthermore, only one-half as many 
skilled men were’ found as were needed. The United States 
Training Service was given 90,000 men and in two months’ time 
had graduated 7000 of them in approximately sixty different 
trades. 
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INDUSTRIAL ENGINEERING AS A PROFESSION 
An intormal banquet was held on Thursday evening, Mareh 20. ; NECR( | OO > 'f 
, , , ) a ' s 7 
President L. W. Wallace presided and the topic of the evening . P 
was Industrial Eduecation—The Profession. In diseussing the 
ibject Prof or Kimball deelared that u power ot moder JAMES NISBET HAZLEMURS' 
elvilization rested upon the ability to produce worldly goods in 
enormous quantities. The capacity for production, he stated, Major James N. HI a + a Se = * “ 
; \ . 4) ng profession of Atlanta, Ga., died at DBrusse Belg I’ \ 
was such that he could see no reason why we cannot feed the 9 "i919 at 55 years of age. Early in June, 1917 1 
hungry and elothe the poor as no other people have ever done. missioned Major of Engineers and assigned to the staff of M 
People themselves are beg nine to Torm eonvictions sue as General Wood. Con inder of the Department of 1 South . 
these and industry should be considered as the means of sup water supply officer of that department. When in Sept 
. . : Fi Gene | *ershing ¢ led for 11 expert engineers. Ma Il ‘ 
porting man life 1 the best possible wav. but this of eourse , i General 1 ies | 
. : hurst was one of the number chosen t go overseas rving 
means a radical reorganization of ind istry 11 these ideas are to as first assistant to th: officer in charge of tl wit \ 
be carried out. section for six months at General Headquarters, S. O. S.. 1 
The Scope of Industrial Engineering was diseussed by Joh He was made wat 'D flicer for Base No. 6 in O 
> : m . . . ‘ "' te , tending f{ t ltivi to the It ! nt Lunt 
RK. Dunlap, and The Future of Industrial Engineering by Har ; oe _— \ - ‘ 
3 . . - . January he Was assigned t thie ‘ ul OMDITMISS TO! - 
rington Emerson, Director of Emerson Engineers, New York. : : , ‘ 
peace ind as ITD Tix to es t ~ 
Papers were also read by F. C. Schwedtman,. vice-president eo ings at Brussels, his death occurring while on t g 
the National City Bank of New York, and Louis ¢ Marh L IIe was author of nu rs technical articles and 
of Marbure Bros.. Ine ntitled Towers and i \ Haze t 
é : technical affairs, taking a leading part t org 
LABOR-SAVING EQuIPMENT Affiliated Technical Societies of Atlant He became 
: ; i Society in 1916 
The final session was held on Friday afternoon, and the «dis ir Society in 191¢ 
ission was ehiefly coneerned with labor-saving equipment < 


| } JOSEPIL W. TENDERSON 
related to maximum production and the elimination of fati 


Mrs. Frank Bb. Gilbreth spoke on Fatigue Elimination, and Joseph W. Hend n. chiet the Bureau s e Reg 


referring to some recent studies by psveluatrists at Boston, Saco “ hs gg hen arose pei twa oe 
emphasized the fact that their work had brought out the re ciate 7 ies pein - a Seah Ol 

semblance between patients coming to hospitals tor psychopat! nected with the Griffin Wheel Co., Chicago, the M nd ( Whe 
treatment and many employees in plants. There is, however. works. Baltimore, and the Butler Car Wheel Co., Butler, I’ iI 
she declared, a marked difference between psychopathic fatigu: vas also vice-president of th Gulick, Ei paersce ne ‘ cet fo \ 
and pliysieal tatigue, and while a worker may not actually by Mr. Henderson sige on > a — begers is 4 “esta Pon 
fatigued in body, he may feel so mentally. Mrs, Gilbreth also paces igor erty 3. re a * oe alge ice Wnakel nye 


declared that the psychologist had come into i dustry to stay an 
she urged a continuation of the admirable personnel work whi WILLIAM THOMAS COYLE 
iad been accomplished by the Adjutant General's Department 


The Need for Labor-Saving Equipment was discussed by Leon I. 


William TI. Coyle, of the engineering department of thy U. S. Naval 


Experimental Station, N London, Conn., died on I) ‘ 1S 
Thomas, managing editor of Factory. About 25 per cent of the 1918, of pneumonia 7 
alien workmen in the Middle West, he said, are planning to Mr. Coyle was born in go age -—- ae. Bias: 5 O08 the 
return to their mother countries and such emigration may pe. Sn ae Rage Bae = — Bk snag as tent eee 
haps produce a shortage of common labor. Furthermore. a new designer and draftsman ot 
social order is bound to arise and he predicted a great wave o heating, ventilating and dust —— —__—_—_—— 7 
edueation which, too, will decrease the supply of common labor. carrying systems From 14% 


It is the duty therefore oft the engineer to meet these needs, to 1908 he was connected wil! 
: the Pope Manufacturing (* 


J. M. Carmody, in discussing the industrial engineer and the Hartford, as draftsman lis 








future, considered that an open mind is of primary importance. next position as with t 

Engineers, he declared, cannot afford to be behind in the nev Dwight Slate Machine ¢ 

; locate in rtford. as | 
social order, and particularly industrial engineers, who hav also located in Ha t 
vastly lar field than tl ¥ If ] designer of drill presses, g¢ 

as arger fel 1al ‘ ‘re are : F } t 

t S wn ne ot mere we tart Work. cutters. marking 1 hines 
During the final session President Wallace announced that In 1910 he became connect 
sections will shortly Le formed at New York. ( leveland. Detror ith the Bullard Machine Tor 
and Clicago; and that the next conference will be held at Co., Bridge , . 

- . : of boring mills, roughing 

Cleveland during the coming autumn. : 

- 7 : lathes, ete 

For a portion of this report MecHuanicaL ENGINEERING is it After four years with this 
debted tk The fron lade. ompany Ihe Peerevse tile a i enn 

" * gineer for the Putnam Machine 

In lis Issue ol March yA I ngimeering (London ) published al Co., Fitchburg, Mass here 
ae ‘ ; . ; . . . 9 ; his work dealt with the devel 
account of a meeting of the Diesel Engine Users Association. and nent of a new line of boring Wittiam 'T. Coy 
announced that, as a result of papers and discussion, the Associa mills. From 1915 to 1917 he 

tion has approved and is now eireulating among its members the was with the Winchest he 
following definitions ot Diesel and semi Diese] engines neating Arms Co Ni I] el “as desig ‘ equipment i & 

‘ P tant chief draftsman. when he again returned to the ut M 
A Diesel engir is a prime over actuated by the gases res ing a . “7 , 
es tl ; bu ti ! A, eae a] re . : eo neg chine Co., until Oetober, 11% At that time he be e associate 
Trom e combustio ) a quid o nulve , vel injected 1 a fine . . : 

: * : ames : , = F Pe ized 1 : : aes - nD with the Deane Machine Co.. Fitehburg. as secreta and mecha 
state of subdivision into the engine cylinder at or about the conclusior engineer, In the summer of 1918 he was called to the Naval Ps 
of a compression stroke, rhe heat generated by the compression to a 1@ 

. ppg ‘ : , , =e perimental Statior 
high temperature of air within the cylinder is the sole means of ignit Er ae : te-membe he & ty 118 
" ren ‘ r. ovie became I isso ' emb ( } oc et ' 
ing the charge rhe combustion of the charge proceeds at, or approxi 
mately at, constant ressure., a = - 7 . 4 
paar 2-900 ee PREDERICK LESTER LANE 

A semi-Diesel engine*is a prime mover actuated by the gases 
resulting from the combustion of a hydrocarbon oil. <A charge of oil Frederick L. Lane, works manager of the MeCambridge Co., Vb 
is injected in the form of a spray into a combustion space open to the adelphia. died on March 6, 1919. Mr. Lane was born on March ¢ 
evlinder of the engine at or about the time of maxtmum compression 1856. in St. Johnsbury, Vt.. and was educated in the schools 
in the cylinder. _The heat derived from an uncooled portion of the Springfield, Mass. He was formerly connected with the Chapmat 
combustion chamber, together with the heat generated by the com- Valve Manufacturing Co., Springtield, as superintendent, and up t 
pression of air to a moderate temperature, ignites the charge. The the early part of the present year held the position of mechani 
combustion of the charge takes place at, or approximately at. constant superintendent with the Haines, Jones & Cadbury Co., Philadelphia 


volume Mr. Lane became a member of the Society in 1915, 
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WALTER H. Hal 
the Champion Ignition 
connected with the R 
ton, Vt., as wor 


ius accepted the position of plant engineer with 
Company, Flint, Mich. He was formerly 
mington Arms Union Metallic Company, Swan 


3 engineer. 





nh 


b. D. WALEN, until 
ards, Washington. [D. ¢ 
Textile Research ¢ 
organized by 
have research 


recently associate physicist, Bureau of Stand 
has assumed the duties of manager of the 

ompany, Boston, Mass., which has recently been 

textile manufacturers for the conduct of research or to 
onducted tor them along textile lines. 


WILLIAM STEWART AyYARS has left the employ of the U. S. Ship 
ping Board where he had been senior performance engineer, Division 
of Ship Construction, Philadelphia, Pa., and has entered the employ 
of the Pusey and Jones Company, Wilmington, Del., as chief estimator. 

Lioyp D. GILBERT has accepted the position of chief engineer with 
the Sandusky Cement Company, Cleveland, Ohio. 
chief engineer and superintendent with the 
Cement Company at Victorville, Cal., and 
Paso plant for the same company. 

I, ToRNBERG, formerly assistant chief draftsman, R. Ho 
pany, New York, has become associated with the Wood 
Machinery Corporation. Plainfield, N. J.. 


He was formerly 
Southwestern Portland 
also engineered the El 


and Com 
Newspaper 


in the capacity of engineer. 


ANNOUNCEMENTS 


IK. G. WALKER has become affiliated with the Atlas Company, of 
Lincoln, N. J 

Capr. PHitie EF. MILLer, Ordnance Department, U.S.A., has been 
discharged from the Army and has become connected with the New 
York sales offi t the A. S. Cameron Steam Pump Works, New 
York. 


EUGENE Ek. Matter has resigned from the district sales managership 
of the Terry Steam Turbine Company, Hartford, Conn., and has 
opened offices in Chicago. Ill. He will handle sales and construction 
of lines of centrifugal. triplex and steam pumps, and engines 


BARZILLAL Gs. WorTH, vice-president and general manager of Walter 
Kidde and Company. Ine., New York, has been elected treasurer of 
the Monmouth Chemical Company, which produces potassium chlorate 
electrolytically, using processes and apparatus developed under Mr. 
Worth’s direction and whose manufacturing is technically 
by Walter Kidde and Company, Ine. 
the development by this organization for the Monmouth Chemical 
Company of a special bromate free chlorate surpassing the German 
standard, which was adopted by the Ordnance Department to elim 
inate the causes for ammunition failures reported to Congress in the 
early war by Secretary Baker. 


supervised 
A contribution to the war was 


stages of the 


REUBEN HILL. Major, Ordnance Department, U. S. A., has re 
ceived his discharge from the service and has accepted the position 
of chief engineer with the Pratt and Whitney Company, Hartford, 
Conn. 


GEORGE FE. Harets, for the past year First Lieutenant, U.S.A... 
assigned to the Bureau of Aircraft Production, Finance Department, 
has become connected with the Hawkridge Brothers Company, Boston, 
Mass., in the capacity of director of sales. Mr. Harris has been en- 
gaged in the steel business, in both operating and selling ends, for 
the past 20 years 

A. L. KERSHAW 
Lite Corporation. 


has accepted a position with the Electric Auto 
of Toledo, Ohio. 


A. B. TaGGart, formerly secretary and treasurer of the Advance 
Machinery Company, has gone into business in Toledo. Ohio, under 
the firm name of Toledo Glue Appliance Company, as a designer 
and manufacturer of glue heaters. Mr. Taggart was connected with 
the Advance Machinery Company for about seven years, disposing 
of his interest there last July to enlist. His new company will 
specialize as consulting engineers in agglutinants and methods of pre- 
paring them for use. 


Mayor C. E. WHIPPLE has been honorably discharged from the 
U. S. Army and has returned to his duties as general manager and 
treasurer of the New York Central Iron Works Company, Hagers- 
town. Md. 


W. H. KNISKERN has become connected with the engineering divi- 
sion, nitrate products department, of the General Chemical Company, 
New York. 

FEORGE L. Lussert has resigned his position of chief operating 
engineer, Filtration Plant, Baltimore City Water Department, and 
is now engaged in the electrical and mechanical engineering and 
contracting business with office in Baltimore, Md. 


F. J. RyAN, general manager of the American Metallurgical Cor- 
poration, Philadelphia, Pa., was elected to the position of vice-presi 
dent and treasurer, also continuing as general manager. 


T. W. RANsom, chief inspector for the Emergency Fleet Corpora- 
tion, has resigned, and on April 1 resumed his own offices in San 
Francisco, as consulting engineer. 
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Henry M. Leps, has assumed the position of general superintend 
ent for the Kanawha Manufacturing Company, Charleston, W. Va. 


IierperT M. HILL has accepted a position with the Paper Utilities 
Corporation, New York, in the capacity of mechanical engineer. 


CARL EHRMANN has severed his connection as chief engineer of the 


Oklahoma Petroleum and Gasoline Company, Tulsa, Okla., and has 
opened offices as consulting engineer in the same city 


Mid-Conti 
severed his connection with 
with F. P. Peter- 
Peterson Company, Tulsa, 


DEAN KE. Foster, Secretary of the recently organized 
nent Section of the Society, on April 1 
Cosden and Company to enter 
son, under the 
Okla. 


consulting practice 


firm name of Frank P. 


THOMAS CHESTER Las opened an office in St. Louis, Mo., in order 
to manage the St. Louis district office for the American Blower Com- 
pany. He was until recently connected with the New York office 
of the company as special representative, handling the Navy business. 


Litut. F. C., HoOLMGREN, who returned from France in February, 
has taken the management of the Philadelphia branch of the Trail 
mobile Company. .Lieutenant Holmgren has been identified with the 
automobile and truck industry since 1905. 


CLARENCE O. HARTMAN has become associated with the Atlas Port- 
land Cement Company, Northampton, Pa. He was, until recently, 
connected with the Engineering Bureau of the U. S. Government at 
Washington, D. C. 


B. J. CLine has assumed the position of factory manager of th: 
Templar Motors Corporation, Cleveland, Ohio. 

CAPTAIN HARVEY S. Benson has left the Ordnance Department, 
U.S.A., and has assumed the duties of factory manager of the Caskey 
Dupree Manufacturing Company, of Marietta, Ohio. 

Mason LeEFFERTS HutTtron, M.C., son of the late Prof. Frederick 
R. Hutton, Past-resident and Honorary Secretary of the Am. Soc. 
M.E., has cited for exceptional energy and zeal in the per- 
formance of all duties as assistant division surgeon and for courage 
displayed under fire in the forward areas. This throughout the ser- 
vice of the division in Belgium and in France. 


been 


Leo Mayer, for nine years construction engineer for the Otis 
Elevator Company at New York and Cleveland, and more recently 
with the Bureau of Construction and Repair, Navy Department, has 
resigned his position with the Navy Department and has established 
himself as sales engineer with offices in Boston, Mass., specializing in 
conveying and material handling machinery. Mr. Mayer also repre 
sents the Standard Conveyor Company, of St. Paul, Minn. 


Joun R., 


SATTLE has opened an office in Philadelphia, Pa., as con- 
sulting 


industrial oil and mechanical engineer. He was, until re 
cently, mechanical engineer and Philadelphia manager of Swan and 
‘inch Company, of New York. 
LiguT. WaLiace J. Cross, Engrs. U.S.A., has been discharged 
from service and has accepted the position of assistant mechanica 
engineer with the Watson Engineering Company, Cleveland, Ohio 


MaJor JAMES GUTHRIE, U.S.A... Ordnance Engineering, has r: 
turned to Cleveland and reopened his consulting engineering offic: 
Major Guthrie put aside his practice in order to enter active service 
at the beginning of the war, completing a staff assignment in Wash 
ington and serving eight months as engineering maneger of the Mich 
igan Ordnance District. 


Lieut. Ricuarp S. Austin, of Brooklyn, N. Y., a member of the 
166th Aero Squadron, was cited by General Pershing for valor during 
the Argonne-Meuse offensive. 


APPOINTMENTS 


IiaroLp J. WILLIAMS, First Lieutenant, Ordnance Department 
U.S.A., who for the last 16 months has been attached to the Mobil: 
(;un Carriage Section of the Artillery Division, Washington, D.C. 
has resigned his commission in the Ordnance Department to accept 
the appointment of engineer for the Beacon Falls Rubber Shoe Com 
pany, Beacon Falls, Conn., and associated interests. Prior to his 
entry into service. Mr. Williams was consulting and mechanica 
engineer, and was also on the teaching staff of Pratt Institute, Brook- 
lyn, N. Y. 


AUTHORS, ETC. 


Miss KATE GLEASON, the first woman to be elected a member < 
the Am. Soe. M.E., addressed the Rochester Engineering Society a' 
its weekly meeting on March 17 at the Hotel Seneca. She describe 
engineering features noted on her recent visit to the Orient. 


Masor W. B. Grecory has been appointed representative of the 
Louisiana Engineering Society at the conference of Engineering So- 
cieties to be held in Chicago, April 23 to 25. 











LIBRARY NOTES AND BOOK REVIEWS 


\ERONAUTICAL ENGINES A Crit Sut t 4 ut Practice with 
Special Reference to the Balancing Inertia Forces. By Francis 
Jogn Kean. Second edition Spon & Chamberlain, New York 
1918. Cloth, 5x8 in., 101 4{) illus., 31 pL, $2.50 


This book consists of a course of ten lectures given during 1915 
of the Royal Naval Air Service and th 


Corps, designers and engineering students 


to men Royal Flying 


THE DESIGN AND CONSTRUCTION OF DAMS. Including Masonry, Earth 
Rock-fill, Timber and Steel Structures, also the principal types 
of Movable Dams. $y Edward Wegmann, Sixth edition, revised 
and enlarged; 1918 reprint revised. John Wiley & Sons, Inc., 


New York, 1918. Cloth, 9 x 12 in., 529 pp., 157 pl., 24 tables, $6. 
Che present volume is a reprint, with revisions, of the sixth 
1911) of this well-known and popular treatise. A special fea 
ture of the book is the detailed information given concerning im 
portant dams in all parts of the world 
COMPRESSED AIR PLANT. By Robert Peel Third edition. Joh: 
Wiley & Sons, Inc., New York, 1919. Cloth, 6x9 in., 485 pp., 246 
illus., 54 tables, $4.25 
Chis edition has undergone a thorough revising. and a number 


of chapters have been rewritten and several have been expanded, 
while old The volume 


describes current practice in the construction and operation 


material has been condensed or omitted 


+ 


Ol 


compressors and discusses 
drilling, 


service. 


the applications of compressed-air 


pumping and hauling, with special reterence to mine 


CoTTon Facts (Edition otf 
cial and Reliable Sources of the ¢ 


Home and Foreign 


Octobe lls ‘ 


trom Ot! 
Stocks, 
Prices, and 


onipilation 
rops, Receipts, Exports, 
Consumption, Visible 
\creage of Cotton the United States and Other Countries for 
i Series of Years Also Cotton-Mill Statistics of the United 
States, Europe, India, etc., the Reports of Condition of Growing 
the U. S. Department of Agriculture and 

State and County in the 


Supply, 
in 


(‘otton Crops, issued by 
the Cotton Acreage and Yield of each 


South according to the U. 


S. Census. Edited Carl Geller 

Shepperson Publishing Co... New York. 1918. Cloth, 4x 7 in., 240 
})})-. 1 por., $1. 

This volume is the forty-third annual issu In a book ot 


pocket size, it presents the statistics needed by co merehants, 


manufacturers and growers, as indicated in the title 
GASOLINE AND KEROSENE CARBURETORS. CC 
Adjustment. A simple, comprehensive 
explaining all principles pertaining to 
of Internal-Combustion Engines intended to 


iction—lInstallation 
l'reatise Practical Men, 
Carburetors for all Types 


mstt 


tor 


operate on Liquid 
Fuels such as Gasoline, Kerosene. Benzol and Alcohol. ty Victor 
W. Page. The Norman W. Henley Publishing Co.. New York, 
1919. Cloth, 5x8 in., 219 pp.. 89 illus., $1.50 


A handbook for operators of intern Ex- 
plains in non-technical language the principles of carburetors, the 


usual modern types and the method ot 


al-eombustion engines. 


uijusting and repairing 
them 


GRAPHIC CHARTS FOR THE BUSINESS MAN 
Salle Extension University, 
pp., 56 illus. 


By Stephen Gilman. La 


Chicago, 1918. Paper, 6 x 9 in., 62 


A pamphlet showing the value of charts in presenting statistical 
data, and deseribing some of the varieties used in business. 


HENDRICK’s COMMERCIAL REGISTER OF THE UNITED STATES FOR Buy- 
ERS AND SELLERS. With which has been incorporated The Assist- 
ant Buyer. Especially devoted to the Interests of the Electrical, 
Engineering, Hardware, Iron, Mechanical, Mill, Mining, Quarry- 
ing, Chemical, Railroad, Steel. Architectural, Contracting and 
kindred Industries. A complete and reliable annual Register of 
Producers, Manufacturers, Dealers and Consumers connected 
with the aforesaid Industries. S. E. Hendricks Co., Inc., New 
York, (copyright 1918). Cloth, 8 x 10 in., 2281 pp. $10 


This register of producers, manufacturers, dealers and consum- 
ers connected with the engmeering and industrial activities of the 
country has been carefully revised and corrected. 
cluded are listed alphabetically and also 


The firms in- 


‘arefullv elassified. A 
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section containing trade names and brands, with the ames ot 
manutacturers, lorming a convenient ready relerence tor 
purchasers, is a distinctive feature. 

MILL AND CYANIDE HAaNnpDBook. Comprising Tables, Formule, | : 


sheets, and Report Forms, compiled and arranged for the use of 
Metallurgists, Mill-men and Cyanide Operators. By W. A 
J. B. Lippincott Co., Philadelphia, 1918. Cloth, 4 x 7 in., 1 
pp. $2. 


The author has tabulated the physical, chemical and mechanical! 


data needed by mill-men, in a volume of convenient size, well 

indexed. A glossary of mill and cyanide terms is included 

MODERN SHIPBUILDING TERMS DEFINED AND ILLUSTRATED, Including 
a Series of Photographs showing the Progressive Steps of Con- 
struction, together with an Appendix on Electric Welding ty F. 
Forrest Pease. Lippincott Co., Philadelphia, (copyright 1918) 
Cloth. 5 x 8 in., 143 pp., 68 pl. $2 


This work contains a glossary of the more common words and 
phrases used in building a steel ship; a list of shipyard trades and 
the duties performed by each; a series of instruction charts on 
electric welding; a list of symbols used on plans and parts; a 
description of the Isherwood system of shipbuilding; directions 
for the use of acetylene, hydrogen and oxygen for cutting and 
welding; and a select list of books on ship construction and equip- 
ment. The plates illustrate the construction of a ship by the usual 
methods, the construction of the “ fabricated ” ship, and the tools, 


machines and installations. 


SIMPLIFIED 


NAVIGATION FOR SHIPS AND AIRCRAFI A Text Book 
based upon the Saint Hilaire Method. By Charles Lane Poor 
The Century Co., New York, 1918. Cloth, 126 pp., 10 illus., 7 
charts, 4 tab. $1.50 


This work is an attempt to explain in non-technical language 
and without the use of complicated mathematics the principles 
which form the basis of modern methods of navigation. Particular 
attention is given to aerial navigation. 


A StTupy OF ENGINEERING EpucaTION. Prepared for the Joint Com 
mittee on Engineering Education of the National Engineering 
Societies. By Charles Riborg Mann (Carnegie Foundation for 
the Advancement of Teaching, Bulletin number 11) New \ 
1918. Paper, 8 x 10 in., 189 pp 


Ww rk 


The purpose of this report is to examine the fundamental ques- 
tion of the right methods of teaching and 


— 


of the preparation of 
In the light of the 
fifty vears of experience of the engineering colleges of the United 
States, an effort has been made to suggest the pedagogic basis of 
the course of study intended to prepare young men for the work 
demanded of the engineer to-day, without losing sight of the point 
ot view of the teacher, the engineer, the manufacturer and the 
employer. A limited number of typical schools were visited and 
studied by Professor Mann and the views of the whole engineering 
profession throughout the country were ascertained in the course 
of the investigation. It is the hope of the Committee that the 
report will awaken wide interest because of its applicability, and 
that its influence on engineering education will be beneficial. 


young men for the engineering professions. 


THe Sitk Directory. Davison’s Silk Trade. Office Edition A 
Directory of the Silk Manufacturers of the United States and 
Canada, including Silk Dyers, Finishers and Printers: Manu- 
facturers’ Agents; City Offices and Salesrooms of Silk Mills; 


Dealers in Raw, Thrown, Spun and Artificial Silk; Waste; 
Cotton, Tinsel and Worsted Yarns; Silk Jobbers and Retailers 


and a Classified Directory of All Manufacturers of Silk Goods 
Twenty-third annual edition. Davison Publishing Co.. New 
York. (Copyright, 1918.) Cloth, 8x6 in., 778 pp 
The directory includes dyers, finishers, printers, manufactur- 
ers’ agents, city offices and salesrooms of mills, dealers, jobbers, 
retailers and manufacturers. These are given in lists classified 
primarily by occupation and secondarily by location. The lists 
have been carefully revised and enlarged by the addition o 
establishments. 


$3.50 


f new 

















SUCCESS IN THE SMALI John H. Van Deventer. Second 


Suor. By 


‘ ol Published by American Machinist. ( McGraw-Hill Book 
( Ir sole selling agents), New York, 1918. 14 cloth, 9 x 11 
137 illus. $1.75. 


articles, 50 in number, dealing with the problems 


I ‘ ops, that appeared originally in the -lmerica 
iv ‘ ; ] ; , ‘ , OC t 
la ) . the articles discuss economie conditions, management 
quipment, methods, ete., and are intended to be of practical help 


oO owners and workmen. 


LLANDBOOK OF CHEMISTRY AND PHYSICS Compiled ] es |) 
Hodg ! ssisted by Melville F. Coolbaugh and ¢ nelius E 


the Chemical Rubber Co., Cleveland, ©} 


lexible cloth, 4x 7 in., 557 pp., $2.50. 


lis compilation is intended to present in one volume of cor 


ent size a comparatively comprehensive reference book tor th 


se of chemists and physieists. The seventh edition has been en- 


rged by one hundred pages, 


which contain a revision of a table 


i physical constants OL organie compounds. This table now 


about two thousand substances. Various minor additions 


neludes 


corrections have been made throughout the 


Work 


LIEATON’S ANNUAI 15th Year. 1919. Published by Heaton’s Agen 
Poronto, Canad Cloth, 5x7 in., 012 pp. (including advertis 


nts), $1.50. 


A handbook of condensed commercial and industrial informa- 


n Canada. Deseribes the natural and commervial resources 


rT ‘) 
the provinces, and indystrial opportunities in the towns and 


ies. Much general information of use to visitors and business 


\ MANUEL OF CHEMICAL NOMOGRAPHY., By Horace G. Deming. The 
University Press, Champaign, Ill., 1918. In two parts, text anc 
tables, $1.25. 

The Noman (part one) is a nomographic reckoner, devised 


by the author for the graphic solution of various arithmetical 
problems. Multiplication, division, powers, roots and logarithms 
can be treated by the eighteen charts, with an average error of 
one part in four or five thousand. 

The manual describes the method of using the Noman and gives 
specific examples of its application to the solution of chemical 
problems and indieates the kinds of ealeulations in which it is 
most useful 
MODEL MAKING. Including Workshop Practice, Design and Construc- 

tion of Models. A Practical Treatise for the Amateur and Pro- 
fessional Mechanic. Gives Instructions on the Various Processes 
and Operations Involved in Model Making and the Actual Con 
struction of numerous Models, -including Steam Engines, Speed 
Boats, Guns, Locomotives, Cranes, ete. Lathe Work, Pattern 
Work, Electroplating, Soft and Hard Soldering. Grinding, Drill- 
ing, ete., are also included. Edited by Raymond Francis Yates. 
The Norman W. Henley Publishing Co., New York. 1919. Cloth, 
Gx in., 390 pp., 303 illus., 1 pL, $3. 
lhe author hopes that his book will promote interest in model 


engineering in this country, and will also give a correct impres- 


its value as a recreation. 


s10n ol 


NINETEENTH YEAR Book. Of the 
Ine., New York, 1918. 


Contains list of 


Rubber <Association « \merica, 
Paper, 6x9 in., 119 pp. 
members, constitution and annual report for 
1918 . 


Uritiry RATE FIxiInc. Comments on Current Problems Per 
taining to Public Utilities and to Rate Fixing. By C. E. Grunsky. 
echnical Publishing Co., San Francisco, 1918. Cloth, 6x9 in.. 


169 pp., 5 charts, 2 pl., $2.50. 


A reprint of a number of articles originally contributed to the 
Journal of Electricity, written in the hope that they may prove 
helpful in determining fair rates for the output of publie utilities 
and in prescribing methods of procedure when rates are to br 
fixed; and that they may assist in the solution of some of the 
economie problems which arise in the readjustment to peace con- 
ditions. 


RADIATION, 
metz. 
edition. 
6x 9 in., 


LIGHT AND ILLUMINATION. By Charles Proteus Stein- 
Compiled and edited by Joseph LeRoy Hayden. Third 
McGraw-Hill Book Co., Ine., New York, 1918. Cloth, 
305 pp., 127 illus., 1 pl., 14 tables, $3. 


A series of twelve experimental lectures, most of which were 


MECHANICAL ENGINEERING AM. Sor 








delivered i 
Light 


LYOS-1909, with the exception ot two I 


Flux and Distribution, and Light Intensity and | 


110Nn. The treatment 1s hot recat hie matical ana dis 
ects in plain language This edition is apparent 
he preeeding ones 
I Sut I! INDUSTRY by R W | 
ck J \ n vit tre i M > 


s to deseribe and interpret tor the general pub 


hose emploved in the shipvards, our war emergen 
- . 
program ana the task of the shipbuild rs | cs also | 4 
the book wi help those who wish to prepare elise ‘ 1 @7 
tive positions and those considering shipb ny ol 
tecture as a possible lite | 
STEAM ENGINE Tro \ Practical ‘1 t t -ngi 
telling how to locate and remedy troubles with a St ing 
Cylinders, Valves, Dist l'rames, Pill 1} sal 


ings, Con t 


ng Rods, Wristplates, Das 
Gears, Governors, Piping, T iE ney . 
Stops. Flywheels, Oilers, et e all treat By H. 

The Norman W. Henley Publishing Co.. N \« , 1919. « 


o x § in., 284 pp., 276 illus., $2.00 


A simple aecount of the troubles wiliel 
engine operation, the @auses and the proper remed 
tor the powel plant engineet Based on a = e- OL al s 


THE ENGINEER AS A CITIZEN 


Continued from page 451 
engineers have placed a stamp more marked th ot g 
men. Among the every day questions in legislat nd a inisti 


are Many engineering problems. The engineer's knowledge is t 
fore needed in the public affairs of today, and the engineering pr 
sion must recognize the duty of ) Society its peeul 
training and experience. 
Public activity. to be effective, must be carried on by g ps ratl 
than by individuals. A prerequisite of any worth-while | 
fession or activity, therefore, is the’organization of the 
ing profession in such a manner that it may be mobilized in city, 
and nation for the purpose of giving rep! | 
ing representative individual engineers or c ttees ar St 
united action. 
Even in professional activities better 


making available t 


whole engine 


esentative 


organiz nol wl prol 


is desirable because there no longer exist clear line f demar 
between the spheres of interest of individual groups of enginee 
because many activities, like standardization and researel 
ried on effective i\ only if undertaken jo nt Phere re 
try several hundred engineering societies having in commot I 


nd duplienting efforts to irge degre: 
Organization and coérdination of efforts is not possible with 


and purposes a 


vious crystallization of aims and purposes of individual soci 
large national engineering societies have appoint en 
for the purpose of securing such crystallization 
This meeting, attended by members of eng g snd 
societies having a tota metropolitar mite ! ot t lo 
feels strongly that operation an 4 g eng 
among all existing engineering societies is essenti It is t 
Resolved, that all engineering societies of this ! I 
ing committees on development, be asked to appoint such « 


with instructions to undertake a survey of the and | se 
their respective associations and to coi 


mittees of other engineering and similar societi« nd it is 
Resolved, that a copy of these esolutions be ‘ y 
ing society in this count: 
Following the passing of this resolution. the chair 
Mr. Castle secretary of the meeting and inst! ted } lt 


out the order of the resolution. 


tollow- 


ottered t 
ing resolution, which was unanimously adopted: 


Before the meeting adjourned Spencer Mille: 


Resolved, that the representatives of the local sections of the various 
engineering bodies here present tonight recommend to their bodies that 
these bodies shall send a delegate to a common engineering conference 
for the purpose of discussing, formulating and reporting back to 
their respective bodies a Code for Professional Conduct, with a view 
of its adoption by all the engineering bodies involved as tk ymmon 
code for the engineering profession. 



















































































